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A Letter From Our President | i

Dear Future Project Sponsors,

In 1963 the UN held a conference on the impact modern science and
technology will have in the developing world. Hindsight reveals a
propitious optimism that the expanse of technology would solve the
world’s problems. The Green Revolution offered miracle seeds that
would rid world hunger.  Nuclear power would provide endless energy.
Even the space program suggested nothing was too difficult. Rapid
advances in the space program left an allusion that anything was
possible.  Now, 44 years later we find technology spawning problems at
least as fast as it solves them.  Electronic and nuclear waste is
poisoning these so-called developing nations.  Pollution and
unyielding depletion of resources has devastated most of the world. I
bring this to your attention for one reason: Journeyman International
believe that empowering locals is the greatest weapon against
poverty.  Rather than hoping for an outside miracle, we should train
and equip with the basics.  Create a bicycle out of bamboo.  Filter
water with dirt and concrete.  Construct a solar oven.  Create a light
bulb with a water bottle.  The developing world cannot wait for a
miracle.  Neither will we.

Upon hearing the future ambitions of Seeds of Hope, and researching
their current impacts, the Journeyman International team felt compelled 
to assist.  At our roots, Journeyman International exists to aid
non-profits in constructing sustainable humanitarian facilities. We
will partner with Seeds of Hope from dream to turn-key.  We firmly
believe in their humanitarian model, and are willing to dedicate our
full resources to ensure this Community Development Center gains
funding, is designed and engineered properly, opens on time, on
budget, and without legal complications.

This proposal takes two forms.  The first section details the specific
workings of the Community Development model.  The second section is 
a construction proposal for this future center; the actual preconstruction 
documents that we intend to pursue in the development of this project.

Sincerely,

Journeyman International, Inc.

Daniel P. Wiens

President



NOTES FROM THE DESIGNERS

I believe that the unhealthy relationship between people and environments will ultimately effect us all negatively, but the poor generally suffer the most from any sort of environmental degradation.

I believe that in order to restore the world’s social, economic, and environmental problems we must restore broken relationships between people and the environ-ment.

I believe that in order to help find solutions to the issues of poverty we must  in-clude the individuals experiencing poverty. If given the opportunity, appropriate knowledge, coaching, and accessibility to resources, the poor will be enabled to provide solutions to their own problems. 

- Samantha Nason



Notes From the Designers | ii

There is a lot of truth to the statement about handing someone a fishing pole, instead of just handing them a fish.  Equipping the third world with the skills to break from the cycle of poverty is a vital step toward saving our world. There are so many people and organizations who share this belief and have responded to a calling to help. Without a place to gather, however, this feat is nearly impossible. That is where I, as an architect, get the privilege of being involved.

Not only are architects artists and designers, they are sociologists and psycholo-gists, studying the way people move, interact and live their daily lives.  Architec-ture affects the senses, the mind and emotions in a way that may not occur to the average individual. It is for this reason I do what I do.

Designing the structures for a community development center in Zambia may seem like a challenge a world away, but I was fortunate to grow up being exposed to the culture of southern Africa. With a mother born and raised in Zimbabwe, my heart has always been drawn to that part of the world.  Understanding the culture of those people has hugely helped in creating this design. Knowing that social gatherings and investing time in relationships are all heavily integrated into their daily lives made it only natural to put a huge emphasis on community in this edu-cation campus. 

It is with great excitement that I look to the next phase of this center coming to fruition. It is the possibility of what can occur in this place that gives me such joy in the design process. To all those who may one day walk through its doors; may you have hope for a better future.

- Kate Taylor-Keeling
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EXECUTIVE SUMMARY

PROJECT
TEAMS

GET TO
KNOW ZAMBIA

•	 Journeyman	International:	Design and Project Management
 Daniel Wiens - President
  (805) 952-5469
  9393 Eagle Vista Way
  Atascadero, CA 93422
•	 Seeds	of	Hope	International	Partnership: SOHIP humanitarian non-

profit
 Kirk Schauer
  (805) 439-1489
  1023 Nipomo St Ste 110  
  San Luis Obispo, CA 93401

• Location: Ndola, Zambia, Africa
• Population: 13,881,336 (July 2011 est.) 
• Capital: Lusaka, population was 1.413	million	in	2009
• History: Well known for mining, named “	Copperbelt,” British con-

quered in 1890’ s-1920, currently an independent	republic established 
in 1964

• Literacy: 80.6%	of	total	population of Zambia can read and write Eng-
lish (age 15 and over)

• Sports: Most popular is soccer
• Climate: Cold	&	Dry	Season- 72.5F-82.4F, Hot	Season- 100.4F-107.7F, 

Wet	&	Rainy	Season- 89.6F
• Language: Mostly	English &	Bemba
• Food: Traditionally corn	meal called “nshima”
• Currency:	Kwacha
• Life Expectancy: 38	years 
• Religion: Mostly Christianity
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WATER

AGRICULTURE

• Importance: There is currently a lack	of	clean	water and education on 
sanitizing water. 

• Hand pump: SOHIP will teach how to repair	hand	pumps, bringing op-
portunity for	jobs as well as a healthier	lifestyle.

• Biosand Filter: SOHIP will have a	factory	that	builds and sales these 
water purification systems. These are small enough to have in common-
households. 

• Rainwater Catchment: Display on site that shows how to capture	rain-
water from roof and store properly.

• Water Lab: Building on site that will	test	water samples to confirm	
sanitation.	

• Drilling: Well are currently being drilled to provide	a	clean and reliable 
water source. 

• Importance: There is currently a lack	in	reliable	food and education, 
SOHIP will teach	how to farm in a sustainable manner. 

• Sustainable Agriculture practices: Ecological	farming	methods to teach 
and improve	food	sources. 

• Cooking & sustainable stoves: Factory on the SOHIP site that will build 
and sell sustainable cooking stoves, offering a healthier and safer	alter-
native to polluting and unhealthy open fires. 

• Drip irrigation: Teach	and	implement how to build and successfully 
water agriculture field. 

• Demonstration & Experimental garden: These gardens give students the 
opportunity to learn	about	new	crops,	to grow and try out new farming 
methods to improve crop harvest. 

•  Vermiculture: SOHIP will demonstrate the farming	of	earthworms to 
use and sell for farming practices. 

• Farmers Market: Open	air	market on site that allows people to buy and 
sell fresh local	produce. 

• Fish Farming: Total of 6	large	ponds on east end of site that will provide 
harvest	fish to sell. 



EXECUTIVE SUMMARY

BUSINESS
DEVELOPMENT

HYGIENE
& SANITATION

• Importance: The skills taught will empower	and	enable people to better 
their lives and families. 

• Sewing: Many women have already been given a start	kit and were 
taught how to sew, knit, & crochet to make items to sell for economic 
gain.

• Carpentry, Metal Fabrication, Computer classes: These different skills are 
being taught to locals so that they may be enabled	to	get	a	job. 

• Bike & Auto Repair: Bikes have become a prominent form of           
transportation	and locals are learning	how	to	assemble and repair bikes 
& cars. 

• Importance: The average life span is dwindling between 38	and	42	years 
mainly due to poor health. SOHIP has	taught	hygiene	and	sanitation to 
more than 7,500 Zambians since 2003 and continues to impact lives. 

• Sustainable latrines: Skyloo,	Arborloo,	Compost	latrine are all sustain-
able latrines that are not only more ecological but also serve as a more-
sanitary latrine, using compost later for agriculture purposes. 

• Curriculum from IWASH: This stands for integrative	Water	Sanitation	
•	 Hygiene and serves as an opportunity to teach locals	basic	hygiene	

skills like washing hands, treating water, and how to protect	themselves	
and	family. 

COMMUNITY
SPACES

• Importance: The SOHIP center revolves around community	growth and 
interaction, both of which need	a	space to gather and communicate. 

• Insaka: These are traditional places to gather that are generally covered	
hatched	roof	structures for cooking and socializing. 

• Library: Educational	center located in classrooms that give locals an 
opportunity to read and interact on computers, improving	literacy and 
educational levels. 

• Outdoor Amphitheatre: SOHIP will provide an outdoor covered stage 
and seven rows of seating on site that will serve as an place	to	hold	up	
to	150	people	for	shows,	classes,	etc.	

• Playground: Outdoor interactive	play	area on site that offers age appro-
priate natural play features for families. 
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ARCHITECTURE
DEMONSTRATION AREA

• Importance: Demonstrating new ways to build	homes are portrayed on 
site so that locals can have options for reliable	homes that are sensitive 
to local weather conditions and use local, affordable materials.

• Quadror: New innovative	building	technique for homes with an in-
vented joint. 

• Rammed Earth: Using mud	or	clay to create rammed earth homes take 
natural and local materials and makes them practical for housing. 

• Bamboo Construction: Bamboo is strong, very	durable and grows ex-
tremely fast.

• Hay bale construction: Very inexpensive	alternative to buliding materi-
als and well insulated. 

CASE
STUDIES

SITE
& DESIGN

• Importance: We will be looking at a few case studies to see what has 
been done before and	learn and grow from them. 

• Tsoga Community Center: Community center designed in a similar sus-
tainable	manner in South Africa. 

• Hunger Project: These are epicenters where people are able to learn 
eventually take	over, and lead	others in their community into basic	
skills. 

• Cultural Icon: Slave	Tree that once stood in Ndola and was torn down 
will now be symbolized on site as an educational and growing	tree. 

• Bikes: Importance of bikes	in	Zambia and the power they can give 
individuals. 

• Site Analysis: Site is located just outside Ndola on the main road the T3 
to the capital, Lusaka. There is a high water table on the site as well as a 
nearby power source. 

• Process Work
• Get to know the site details
• Zambian Vernacular



EXECUTIVE SUMMARY

FINANCIAL
ANALYSIS

PROJECT
OVERVIEW

•	 Size:	Entire	site	is	63	acres
•	 Design	provided	for	25	acres	on	the	western	side	of	site
• Materials
• Construction type
• Phases
• Utilities cost

• During the next phase of project development, Journeyman International 
will be creating a financial analysis that will involve the following:

 Feasibility Analysis
 Material Price Data
 Construction Estimate
 Project Durations
 Procurement, Design, Permitting, Construction, Operation Pro forma
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PROJECT TEAMS

The Journeyman International vision was launched with 
the intent of filling the expertise void between interna-
tional NGO’s and the new facilities they construct.  While 
developing a dental clinic in Belize as a senior project, a 
group of architecture and environmental design students 
from CalPoly University began recognizing the potential 
to fill this need with a construction focused non-profit 
endeavor.  Since filing for incorporation in 2009, Journey-
man International has designed an orphanage in Mexico, 
a development center in Zambia, and a dental clinic in 
Belize.  These projects were a catalyst- we are just getting 
started.  

JOURNEYMAN INTERNATIONAL, Inc 
OBJECTIVES

JOURNEYMAN INTERNATIONAL, Inc 
SERVICES

1. Partner with reputable NGO’s and design  
 construct humanitarian facilities. 
2. Relieve the construction burden of partnered  

 NGO’s, allowing them to focus on their  
 mission.
3. Introduce economically feasible “Green”  

 construction fundamentals in the developing  
 world.     

In specifics, Journeyman provides the following services:

1. Feasibility study - The Journeyman team assesses if 
the project can be constructed at the specified loca-
tion, overcoming all logistical concerns within the 
projected budget. 

2. Costs data analysis - Journeyman team’s travel to 
the project location to procure material, labor and 
equipment price data.  This step is crucial for devel-
oping an accurate estimate in a developing nation.

3. Conceptual Project Estimate - Prior to any official 
construction documents, J.I. assesses the project 
details to formulate a line item projection of the 
project costs.

4. Research - A Journeyman team will spend hundreds 
of hours researching the site, region, feasibility of 
project goals, and cultural considerations required 
for project success.

5. Schematic Design - Journeyman designers will de-
velop schematic design concepts for the owner and 
officials to review.

6. Final Design - Journeyman designers will create 
construction-ready plans and specifications.

7. Construction analysis - The Journeyman project 
management team will develop the project sched-
ule, budget, contracts, site logistics maps, safety 
plan, storm water pollution prevention plan, and 
evacuation plan.

8. Project Management - Journeyman will send a full 
time project manager to the field.

9. Grant Proposal - The Journeyman team will develop 
an extensive grant proposal for the project.

BUSINESS MODEL

In close partnership with several universities, the Jour-
neyman business model relies heavily on the talent and 
labors of architecture, engineering, and project manage-
ment students.  By capitalizing on student thesis’, senior 
projects, and accredited internships from California’s best 
technical schools, the Journeyman business model thrives.  
These circumstances result in a higher quality of effort, 
research and passion than we find in the professional 
industry.  All student projects are then review by licensed 
and professional tradesman. 

JOURNEYMAN INTERNATIONAL, Inc
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1. An NGO, like Seed of Hope, 
defines a problem or need in a 
developing country.  In this case: 
a community resource center in 
Zambia.

2. The NGO connects with 
Journeyman International to help 
develop the idea at full scale.

3. JI utilizes the resources from 
students and young 
professionals to develop a fully 
comprhensive project solution.

=

Team Setup
Problem Identification

Project Planning
Grant Application

Construction

JOURNEYMAN INTERNATIONAL, Inc 
THE PROCESS AND TIMELINE

ReVIVE
“bringing life abundantly”

John 10:10 
Seeds of Hope Resource Center, Zambia

Samantha Nason

50%
20%

25%
3%

2%



PROJECT TEAMS

Kirk Schauer is the international director of Seeds of Hope 
International Partnerships. While part of a team visiting 
Zambia in 2003, Kirk was struck by the communities’ 
need on every level, but saw a way to begin by addressing 
safe water and hygiene. He and his wife, Denise, founded 
Seeds of Hope to empower Zambians to bring health and 
transformation to their communities.

Prior to starting Seeds of Hope, Kirk served as Associate 
Pastor of Vineyard Christian Fellowship in Santa Ma-
ria, California for nine years. He and Denise have also 
spearheaded community development projects in Asia, 
facilitating vocational trainings for rehabilitating heroin 
addicts in Hong Kong, and laying the groundwork for 
training projects in Cambodia.

As international director, Kirk engages with leaders in 
communities across Zambia, local and international non-
governmental organizations, Rotary Clubs, businesses, 
and religious leaders to work together to bring lasting 
change. Under his leadership, Seeds of Hope began by 
training 9 community members in pump repair and basic 
hygiene training. They successfully took it to their commu-
nity and repaired several broken wells. From that success 

KIRK AND DENISE SCHAUER WITH 
THEIR DAUGHTER

he began to go back again and again, strengthening the 
trainers and building strong partnerships with experts in 
various fields. Those small, “Seeds of Hope”, have grown 
in 9 years to a staff of 65 Zambians that has brought clean 
water to approximately 475,000 people.  Through holistic 
community development intervention, Seeds of Hope 
trains organizations from around the world to improve 
their water and hygiene projects.  

In an effort to reverse the downward spiral of poverty and 
hopelessness in Zambia, the Community Development 
Resource Centers will give	Zambians	the	education	and	
experience	necessary	to	improve	their	way	of	life	now	
and	for	future	generations. The goals of this progrm are 
to establish life changing skills and education including 
a controlled demonstration farm that will give students 
effective practical training for future community projects. 
This will empower Zambians to succeed by giving them 
additional tools for agricultural improvements, business 
development, and education (nutrition, hygiene, and 
sanitation). This will directly decrease the prevalence of 
water, sanitation and nutritional related diseases in their 
communities. 

SOHIP (Seeds of Hope International Partnership) has been 

SEEDS OF HOPE
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working in Zambia since 2003. In this short time, SOHIP 
has grown significantly; they now	employ	65	Zambian	
nationals and have accomplished the following within 
their developing communities:

- provided safe water to more than 475,000 Zambians
- repaired more than 400 broken water well hand pumps
- drilled or overseen the drilling of 200 boreholes
- built and installed more than 4,100 BioSand Filters           
      (household water purification devices)
- helped rural communities to build more than 240      
       latrines in schools and villages
- trained more than 22,000 people in 
       Participatory Hygiene and Sanitation 
       classes in 250 villages
- equipped more than 160 people with increased 
       vocational or agricultural skills.

Through its hygiene and sanitation programs, SOHIP has 
been pioneering a replicable model for holistic commu-
nity development through the establishment of resource 
centers where Zambians and organizations come and 
receive training in these critically important areas:

- integrated water, hygiene and sanitation (iWASH)
- well drilling and pump repair
- improved agriculture techniques (bucket and drip     

   irrigation)
- small business development
- vocational skill development

SOHIP envisions these resource centers can have an 
exponential impact in surrounding communities. It is 
anticipated that these resource centers will be established 
throughout all nine provinces in Zambia and eventually 
into other countries in Africa.

The goal of each program and resource center is to men-
tor the poor with relevant knowledge, applicable technol-
ogy, and hands-on experience, empowering them with the 
skills necessary to initiate lasting change in their commu-
nities.



GET TO KNOW

ZAMBIA



HISTORY 

The ancestors of present day Zambian people were im-
migrants from Bantu. These first inhabitants were miners 
and metalworkers; they smelted the iron and copper they 
extracted from the land to create a variety of weapons, 
fishhooks, and household items.  In what is today south-
ern Congo (to the north of Zambia) two Bantu groups, the 
Lunda and the Luba, developed into separate kingdoms 
that eventually made their way south into Zambia. The 
Lunda and the Luba conquered all but the southern part 
of the territory and formed their own offshoot kingdoms. 
For some time the Lunda emperor, Mwata Yamvo, ruled 
over all the kingdoms but over time they each became 
self-governing. The Bemba, located in the North, were 
ruled by the Chitimukulu. Other tribes, including the 
Maravi in the east and the Lozi in upper Zambezi, began 
to form and create their own system of rule. 

As in many cases throughout history, the first contact 
between native Zambians and peoples from the outside 
world came through trade. By the 1850’s Portuguese 
merchants had reached central Zambia, and Swahili 
traders of Zanzibar were closing in. At this point in time, 
actually currency was hardly ever used in Zambia; what 
most Zambian rulers valued were colored and patterned 

cloths, jewelry, firearms, and distilled alcohol such as rum 
and cane spirit. In exchange the Zambians would trade 
local products such as wax, iron, copper, ivory, rhinoc-
eros horns, and even slaves. Slavery was abolished in the 
British empire in the 1830’s, largely due to the work of 
Christian abolitionists like William Wilberforce. One of 
his followers, David Livingstone, began to work in South 
Africa in 1840. He envisioned establishing settlements 
where slaves could work at home to produce crops and 
export them for sale in Britain. Livingstone died in 1863, 
having inspired scores of missionaries to come and con-
tinue his mission. 

A few decades later—from the 1890’s through 1923—the 
area that is now Zambia was taken over by Rhode’s Brit-
ish South Africa Company under a concession granted 
by Queen Victoria. These colonial rulers took over many 
kingdoms and white settlers took over land in pursuit of 
gold. Although slavery was abolished, Zambians were 
coerced into a system of forced labor to mine for gold 
and diamonds for the British rulers. Racial discrimina-
tion became systematic and the rich natural ore bodies in 
the Copperbelt were greatly exploited. What is referred 
to as the Copperbelt became a melting pot of migrants 
traveling to mine. By the end of World War II Zambia 
became one of the world’s top producers of copper.                       

19

The capital of Zambia is Lusaka. (population: 1.413 mil-
lion in 2009) Our proposed site is on the main road to 
Lusaka, making it a central location that is easily accessi-
ble. The terrain is mostly high plateau with some hills and 
mountains. The most prevalent natural resources include: 
copper, cobalt, zinc, lead, coal, emeralds, gold, silver, 
and uranium. 

Green stands for the country’s natural resources and 
vegetation, red symbolizes the struggle for freedom, black 
the people of Zambia, and orange the country’s mineral 
wealth; the eagle represents the people’s ability to rise 
above the nation’s problems.

SITE LOCATION

FLAG

NATIONAL IDENTITY

ZAMBIA, AFRICA



Over time the United National Independent Party (UNIP) 
formed and political movement took place in 1958. 
UNIP’s campaign was so effective that Zambia became an 
independent republic on October 24, 1964. By 1975, the 
Portuguese withdrew from Africa and the Mozambique 
peace treaty was signed in Lusaka. (1) 

PEOPLE

Zambia is a broadly homogenous nation, consisting of 
many different ethnic backgrounds and languages. There 
is a diverse mix of people in Zambia, where about 50% 
of them live in urban areas. Zambia’s population exceeds 
11.4 million (2007 estimate), with an annual growth rate 
of 1.66 percent (1). Most Zambians are black Africans 
who speak some form of Bantu language. Family ties are a 
very important and powerful force to Zambians. Tradition-
ally Zambian households are matrilineal; the authority 
and power to make decisions rests on the mother and 
her relatives, but the man is the head of the family. The 
extended families include all kin related by blood, all of 
whom have obligations to each other, meaning the rich 
helping the poor and caring for the elderly. Children usu-
ally start school at around age seven, but drop out after 
about seven years of school when it is no longer free. (1)

William Wilberforce a Christian 
Colonist, who worked to abolish 
slavery in the colonial Zambia.

SPORTS AND RECREATION
Zambians are very physically active people, with a par-
ticular passion for soccer. All across the country people 
of all ages can be seen playing soccer, even children in 
remote villages. Lots of towns and villages have their 
own teams.  Soccer balls can even consist of tied up old 
rags. The national teams are adored, and one of Zambia’s 
soccer heroes is Kalusha Bwalya. Other popular sports 
include boxing, rugby, golf, and polo.

Local Zambian woman and child. 
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CLIMATE OF ZAMBIA

LANGUAGE

Like in many other African countries, ethnic diversity is a 
striking feature in Zambia. The relatively small population 
of just over 11 million people is comprised of over sev-
enty different tribes, each speaking their own language. 
Almost all share the same historical origin of belonging 
to the Bantu-speaking group. English is one of Zambia’s 
primary official languages. It is the language of instruction 
in schools, and is the country’s national language together 
with official Zambian languages in their respective ethnic 
and provincial regions. English is therefore used in gov-
ernment offices, on the radio, television, etc.

Wet	or	Rainy	Season - December to April. Temperatures cool down to 
32°C (89.6°F) or so and there is a lot of rain - sometimes just an hour 
or two, sometimes for days on end. (2)

Hot	Season - September to November. Temperatures rocket up to a 
scorching 38-42°C (100.4°F- 107.7°F) and clouds of swirling dust. (2)

SEASONS
Cold	and	Dry	Season - May to August. The coolest time of the year, 
with temperatures 24-28°C (75.2°F- 82.4°F) during the day, can drop 
as low as 7°C at night. Probably the best time of year to visit Zambia. 
(2)

CLIMATE

“Although lying within the Tropic Zone, much of Zambia 
enjoys a pleasant subtropical climate because of the high 
altitude. The average temperature in Lusaka during July, 
the coldest month of the year, is 16°C (61°F); the hot-
test month, January, has an average temperature of 21°C 
(70°F). Annual rainfall ranges from 750 mm (30 in) in the 
south to 1,300 mm (51 in) in the north. Nearly all of the 
rain falls between November and April.” (2)



FOOD

Traditional Zambian food revolves around one staple, 
maize, served in one form, nshima (n’SHEE-ma). Nshima 
is a type of thick porridge, rolled into balls with your 
right hand and dipped into a variety of relishes. Those 
who can afford them eat relishes of beef, chicken, or fish, 
but the many who can’t make do with beans, tiny dried 
fish (kapenta), pumpkin leaves (chibwabwa) and other 
vegetables. At breakfast, nshima can be served in the form 
of porridge, usually with a little sugar. Local restaurants 
will serve nshima and relish for less than 5000K, which is 
about $1.00. (1)

STABLE FOODS

We plan to grow many vegetable on the site, 
including lettuce, maize, tomato, onion, cabbage, 
cucumbers, avocado, carrots, bananas (all kinds), 
mangoes, papaya, passion fruit, pumpkin leaves, 
rape (green leaves), peanuts (ground nuts), water-
melon, green beans, peppers.

86%of Zambians
LIVE ON LESS 

THAN ONE DOLLAR 
PER DAY

TRANSACTIONS

The Kwacha is Zambia’s main form of currency. It means 
“the sunrise” and was named to represent Zambia’s inde-
pendence. The Kwacha was tied to the US dollar and has 
made for easy exchange and conversion. 
Zambians will often refer to 1000 kwacha as a “pin;” so 
for example 10,000K is “ten pin”. In the 90’s, the kwacha 
devalued so rapidly that the government didn’t have time 
to produce new, larger bank notes. To pay for things, Zam-
bians often had to bundle, or “pin,” together large num-
bers of small bills, thus creating the new slang unit. (2) 

ECONOMY
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HIV/AIDS: AN EPIDEMIC

SOCIAL PROBLEMS

HIV/AIDS was first diagnosed in Zambia in the early 
1800’s, although the disease is believed to have been 
present before that. Unlike in some countries, HIV 
in Zambia does not primarily affect the most under-
privileged; infection rates are actually very high among 
wealthier people and the better educated. HIV is most 
prevalent in the two urban centers of Lusaka and the Cen-
tral Province, rather than in poorer, rural populations. The 
collapse of copper prices in the 1970’s weakened Zam-
bia’s economy and saw an increase in the number of men 
seeking work away from home. The movement of miners, 
seasonal agricultural workers, and young men between 
rural areas and urban centers has been shown to spread 
HIV to new areas. HIV and AIDS prevention through rais-
ing awareness is very active in Zambia.        

An American journalist in 1988 reported, “Zambia is wag-
ing one of the world’s most aggressive educational cam-
paigns against AIDS, surpassing anything being done in 
the United States.” Much of the early campaign involved 
pamphlets and posters that warned of the dangers of AIDS 
and promoted abstinence before marriage. Over the years, 
a wide range of media have been used to carry messages 
about AIDS, and children have been taught at least the 
biological facts in school. (1)

ZAMBIA HAS 1.1 MILLION 

PEOPLE 15% OF ADULTS 

HAVE HIV/AIDS KILLING 

56,00 PEOPLE A YEAR



RELIGION

The most prevalent religion in Zambia today is Christian-
ity. Christian denominations include: Roman Catholic, 
Anglican, Pentecostal, New Apostolic Church, Lutheran, 
Seventh-day Adventist, Jehovah’s Witnesses, The Church 
of Jesus Christ of Latter-Day Saints, Branhamism, and a 
variety of Evangelical denominations.

RELIGIOUS STATISTICS

Indigenous

Muslim/Hindu

Christianity

0        10        20       30      40        50        60       

38
years78

years

Average life expectancy 
at birth as compared to 
the United States

LIFE EXPECTANCY
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POVERTY IN AFRICA

Africa continues to be crippled by poverty, AIDS, and 
malaria. Zambia ranks in the lowest 10% of countries in 
the 2007/2008 Human Development Index rankings of 
the United Nations Development Program. 

- There are more than 600,000 AIDS orphans.

- In rural areas, less than 60% of the population has       
   access to safe drinking water; only 48% has access to     
   adequate sanitation facilities or even to a simple latrine.

- Unemployment is extremely high, in some areas up to  
    90%.

- Primitive agricultural techniques add to the burden of      
    poverty. 

A lack of safe water is at the root of many of these prob-
lems. People suffer and die daily from diarrhea, typhoid, 
cholera, and other water related diseases.  Time spent 
caring for sick family members, as well as time spent 
collecting water, robs women and girls of economic and 
educational opportunities. As AIDS, malaria, and water-
borne sicknesses have caused a breakdown in the family 
structure, essential skills such as hygiene education and 
fundamental human waste disposal are not being taught 
to the next generation. 

Many people in Zambia are bound by beliefs that evil 
spirits cause all diseases and that they cannot be freed of 
sickness.  People in Zambia need access to safe drink-
ing water, spiritual transformation, and empowerment to 
define and solve community problems.



WATER



THE WATER CRISIS

About 97% of earth’s water is stored in oceans in saline 
form while almost the entire amount of freshwater in the 
world is locked frozen in Antarctica and Greenland. The 
remaining freshwater that is available to us comes from 
the atmosphere, the land’s surface, and the shallow sub-
surface; overall this constitutes an extremely small part of 
the total world inventory. Therefore water is very precious, 
but also very scarce in some parts of the world. Approxi-
mately 1.1 billion people around the world do not have 
access to an adequate supply of safe drinking water. (3)

WATER USAGE: IN PERSPECTIVE

A BATHTUB HOLDS 

151 L OF WATER.

 A DEVELOPING 

NATION ONLY 

GETS 30 L FOR ALL 

OF THEIR DAILY 

NEEDS.
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“Ultimately we are fighting a war against water related 
disease. The water and sanitation crisis claims more lives 
through disease than any war has claimed through guns, 
causing about 3.575 million people to die each. A child 
dies every 15 seconds from water-related diseases.” (4)   

“The World Health Organization states that by provid-
ing clean water to an area, the basic level of health in a 
community can be raised by 15-20% and by hygiene and 
sanitation training it can be raised 20-25%.” (4) 

IN ONLY ONE DAY 200 

MILLION WORK HOURS 

ARE CONSUMED BY WOMEN 

COLLECTING WATER FOR 

THEIR FAMILIES. THIS IS 

EQUIVALENT TO BUILDING 

28 EMPIRE STATE BUILDINGS 

EVERYDAY



INCOME VS. WATER

CLEAN WATER

The risks of bringing fresh water into a community go far 
beyond drinking and sanitation. Many women and girls in 
rural Africa must walk for hours each day to fetch water, 
passing through vulnerable and unsafe regions. The trip is 
also extremely strenuous; the jugs that women carry are 
extremely heavy—three jerry cans could weigh as much 
as a baby giraffe! According to Gary White, co-founder of 
Water.org, “In just one day, more than 200 million hours 
of women’s time is consumed for the most basic of hu-
man needs — collecting water for domestic use. This lost 
productivity is greater than the combined number of hours 
worked in a week by employees at Wal*Mart, United 

Parcel Service, McDonald’s, IBM, Target, and Kroger.” (2) 
Sadly, the water collected all day is not even clean water; 
it is often polluted with many water borne diseases. 
Water pumps that are local and reliable are a solution to 
this issue. A local pump allows them to stay home and 
care for younger children, work a job, attend school, grow 
vegetables, or build a business. This opens up immense 
opportunities for women and girls in Sub-Saharan Africa 
to achieve their greater potential. Fresh water also means 
that it doesn’t need to be boiled first, which drains pre-
cious resources such as gas or firewood and degrades the 
environment. Families with access to clean water are also 
more able to achieve self-sufficiency by growing their 
own produce and maintaining local businesses.

ACCESS TO WATER SHORTAGE IN RURAL AREAS
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THE NATURAL CYCLE OF GROUND WATER

GROUND WATER

Groundwater is the general term referring to water be-
neath the Earth’s surface. As  McKinney explains in his 
book “ Environmental Sciences: Systems and Solutions, 
“It occurs because about 10% of the water falling as pre-
cipitation ultimately enters the ground, infiltrating down 
through the soil and rock. As the water is pulled down-
ward by gravity, it fills the rock pores, called voids, until 
a layer of impermeable rock stops it. As the infiltrating 
water “backs up,” it forms the zone of saturation, which 
consists of voids that are fully saturated with water. Above 
this is the zone of saturation, which consists of voids that 
may be moist but are not saturated. The water table is the 

boundary between the zones of saturation and aeration.” 
(3) Our site located in Zambia has a high water table, 
making drilling for wells a great opportunity. 

RECHARGE

PERCOLATION
WATER TABLE

ZONE OF AERATION

ZONE OF SATURATION



GIVING ACCESS TO WATER

HAND-PUMPS

Millions of rural peoples rely on hand pumps for their 
family’s drinking water. In many places wells have been 
drilled without local people having the knowledge to 
repair them. Crews can be trained to repair broken 
wells that have been out of service for years. Our pro-
gram encourages hands-on training on several types of 
hand-pumps to ensure the pump repair technicians are 
adequately trained. With a few tools and a little training, 
Africans can be equipped to help their own communities. 
Several teams have been trained in repairing broken hand-
pumps. These students then become teachers throughout 
their communities.

The India Mark 2 is the largest selling hand-pump in the 
world and is used in many countries as the backbone of 

small communities’ water supply. The pump’s body parts 
are hot-dip galvanized and are extremely durable. (6) As 
told by S.K. Industries, “The India Mark II is a human-
powered pump designed to lift water from a depth of fifty 
meters or less. The pump was designed in the 1970’s to 
serve village water needs in developing countries and 
rural areas. The pump is installed on top of a drilled well 
or borehole and lifts water from the bottom of the well 
through repeatedly moving the pump handle up and 
down. Several manufacturers, primarily in India, manu-
facture the pump, which now falls under public domain. 
By the mid 1990s, five million of the pumps had been 
manufactured and installed.” (7)

TradeIndia is a company that has detailed information on 
the components of the pump. “The pump’s primary com-
ponents consist of the pump handle, the riser main which 

Each well we drill brings clean water to up to 500 
people. We train community pump caretakers to 
maintain and repair their hand pump.

A spec drawing of the India 
Mark 2 hand-pump

INDIA MARK 2 HAND-PUMP



carries the water to the surface, the pump cylinder which 
pushes water up the riser main, and the connecting rod 
which connects the pump handle to the pump cylinder at 
the bottom of the well. After a borehole is drilled, a well 
casing is inserted into the hole to prevent the erosion of 
the borehole walls. The India Mark II needs a borehole 
with a minimum diameter of 10cm. The casing has small 
holes to allow water to pass into the casing but keeps 
rocks and dirt out. A pump cylinder is attached to the bot-
tom of a series of pipes call riser mains or riser pipes and 
sits below the water surface in the well once installed. The 
riser main will carry the water from the pump cylinder to 
the surface. Inside the riser main, a series of rods connect 
the pump handle to the top of the pump cylinder at the 
bottom of the well. The reciprocating up and down move-
ment of the pump handle raises and lowers the connect-
ing rod thus raising and lowering the plunger of the pump 

WATER IS LIFE

cylinder. Two one-way water valves inside the cylinder 
suck water into the cylinder on the upstroke and force the 
water into the riser main on the down stroke. Water flows 
up the riser main and out of the spout at the top of the 
well head assembly.” (7)

Technical Information 
- Maximum Operating Depths: 45 Meters (147 feet).
- Minimum Borehole Size: 100mm
- Stroke Length: 125 mm
- Cylinder Setting Depth Range: 9-45mm
- Discharge per Stroke: 0.40 liters
- Discharge per Hour: 0.8 m3

Cholera and other water born diseases 
have been stopped in many communitIes 
where Seeds of Hope have distributed bio 
sand filters and handpumps.
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MAKING CLEAN WATER A REALITY

BIOSAND FILTERS

The biosand filter is a simple household water treatment 
device that purifies water through a filtration system of 
specially selected and prepared gravel and sand. The filter 
has many advantages, a main one being that it is small 
and can fit in any home. These filters have been proven 
to remove up to 97% of the pathogens found in contami-
nated water.

The biosand filter was developed by Dr. David Manz in 
the 1990’s at University of Calgary, Canada. The filter is 
simple to use and can be built basically anywhere due to 
the natural materials it needs. (17)

The filter is composed of a simple container with a lid, 
enclosing layers of sand and gravel, which will seperate 

sediments, pathogens, and other impurities from the 
water. The actual container can be made of concrete, 
plastic or any other waterproof, rustproof, and non-toxic 
material. Seeds of Hope has been creating these biosand 
filters from concrete. The container is about 0.9m tall with 
a surface of 0.3m. The filter system is operated by simply 
pouring water into the top, where it will then slowly travel 
through the sand and gravel bed. At the base of the filter 
the water is collected in a pipe and is drained through a 
plastic piping out of the filter to be collected and stored 
in a clean water container. The concrete filters that Seeds 
of Hope use have the pipe embedded in the concrete, 
protecting it from breaks and leaks. The biosand filter will 
successfully remove worm eggs, viruses, and other bacte-
ria from the water.  

Left: Biosand filter factory 
layout plan.
Right: A conceptual represen-
tation of a Biosand Filter.
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1.     Lid: Tightly fitting lid prevents contamina-
tion and unwanted pests

2.     Diffuser: Prevents disturbing the filtration 
sand layer and protects the biolayer when water 
is poured into the filter

3.     Filtration Sand Layer: removes pathogens 
and suspended solids

4.     Outlet Tube: Required to conduct water 
from the base to the outside of the filter

5.     Filter Body: Holds the sand and gravel 
layers

6.     Separating Gravel Layer: Supports the fil-
tration sand and prevents it from going into the 
drainage layer and outlet tube

7.     Drainage Gravel Layer: Supports the sepa-
rating gravel layer and helps water to flow into 
the outlet tube

COMPONENTS
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“In March 2011 CAWST 

said SOHIP’s was the best 

sand filter factory in the 

world”



EQUIPPING COMMUNITIES WITH LASTING CHANGE

WATER LAB

The design also includes a small water testing laboratory, 
equipping SOHIP with further knowledge to help prevent 
the spread of disease.  The water quality testing labora-
tory will be able to do systematic testing to confirm the 
effectiveness of biosand filters, increasing the life-saving 
effect of our projects. This laboratory is also available for 
use by other organizations, increasing overall efficiency in 
efforts being made by many groups to make clean water 
accessible in Zambia.  The lab will eventually become a 
potential place for a small medical clinic where HIV test-
ing can occur.

DRILLING WELLS

Seeds of Hope is committed to an integrated program of 
water, sanitation, and hygiene (iWASH). We do not want 
to just come into a community, drill a well and then leave. 
We want to equip communities with the tools necessary 
for lasting change by bringing knowledge in multiple 
areas of development, effectively reversing the downward 
cycle of poverty. SOHIP integrates appropriate develop-
ment components within each community, working with 
government officials, churches, NGOs, schools and other 
community leadership structures to bring community 
ownership of the process of transformational community 
development.  

Seeds of Hope has a full-time drill crew on staff 
in Zambia, working to drill wells in impoverished com-



munities. Each well can bring clean water to as many as 
1,000 people. This has an immediate effect on the preva-
lence of water-born diseases in a community. SHIP began 
our work in Zambia with two cable tool drill rigs, both 
built by Orley Campbell of Canada. We have found the 
cable tool rig is an appropriate next step technology for 
Zambia, because it is easily maintained and repaired, en-
abling the ministry to become self-sustaining. The SOHIP 
Zambian drillers have shown persistence and expertise us-
ing our two rigs; they have progressed from not knowing 
how to drill to becoming skilled well drillers, improving 
health and saving lives in a multitude of villages. In 2008, 
with funding from Blood: Water Mission, Seeds of Hope 
was able to ship two additional drill rigs over to Zambia, 
a Bucyrus 22W cable tool rig and a trailer-mounted rotary 
rig. These larger rigs have enabled SHIP to drill in more 
difficult geography and to a greater depth, multiplying the 

locations/regions where we can successfully reach water.   
We are now training drillers on three different types of 
drilling methods. Seeds of Hope focuses on drilling com-
munity development wells where we combine the drink-
ing water well with participatory hygiene training and 
training a group of pump caretakers who can maintain 
and repair the new well. These things combined multiply 
the benefits throughout the community. 

Training locals to use 
and repair  drilling rigs. 
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SUSTAINABLE AGRICULTURE

Sustainable Agriculture is “any of a number of envi-
ronmentally friendly farming methods that preserve an 
ecological balance by avoiding depletion of natural 
resources.” Sustainable farming is a vitally important 
practice to master because sufficient natural resources 
and a healthy environment are preconditions for food 
production. Unemployment in Zambia is extremely high, 
in some areas up to 90%. As a result, most families— an 
estimated 70% of households—attempt to survive through 
subsistence farming. The staple crop of subsistence farm-
ers is nutrient-poor maize.  Slash and burn cultivation is 
a common practice, resulting in the removal of nutrients 
from the soil. Throughout Africa substandard farming 
techniques are used at every level, including inadequate 
watering, poor soil development, inappropriate fertilizing, 
and poor pest control. Primitive agriculture techniques 
add to the burden of poverty and result in malnutrition in 
rural populations. In Zambia, 63% of all children under 

WATER USAGE: IN PERSPECTIVE
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five years of age suffer from iron and vitamin A deficiency; 
this is a huge reason why southern Africa is recognized as 
being one of the hardest places in the world for a child to 
survive. (4)

Seeds of Hope is working to introduce agriculture training 
that encompasses the full continuum from ground and 
crop selection through to marketing and seed selection 
for the next year’s crop. SOHIP’s strategy is to develop 
demonstration farms at strategically placed locations 
where farmers can come and learn practices to implement 
on their own land. We have several hectares in Zambia 
where we have introduced drip irrigation kits and treadle 
pumps which provide better irrigation to fields, increasing 
food production all year round. We are seeking to employ 
better growing techniques throughout the process, from 
methods of land clearing and cultivation, selection of 
more nutritional crops, fertilization, consistent watering, 
and proper use of pesticides, to raising marketable crops 
and bringing them to market. 

“ALTHOUGH 70% OF THE POPULATION ENGAGES IN SOME FORM OF AGRICULTURE, NEARLY 
50% OF THE PEOPLE IN AFRICA ARE 
MALNOURISHED. SOHIP MENTORS LOCAL SUBSISTENCE FARMERS ON IMPROVED AGRICULTURE TECHNIQUES AND NUTRITION.”



FOOD PRODUCTION

Therefore, to foster sustainable social/economic develop-
ment, we need to enhance food production techniques. 

Some of the current issues that are present in food pro-
duction include the following:

- Excessive tillage (leading to soil erosion)
 - Irrigation without adequate drainage (leading to       
      salinization= salt build up)
- Water is being used at a greater rate than it can be   
      replenished
- Soil degradation (depletion of healthy nutrients) 
- Food being sold in remote locations (high transport cost)
- Slash & burn farming techniques (cutting/burning forest  
     to create farmland)
- Over application of synthetic fertilizer/animal manure      
    (pollutes nearby water sources [eutrophication])

Sustainable Techniques that can address the above issues 
include: 

- Replenish the soil: Grow legume crops that         
    form symbioses with nitrogen-fixing bacteria   
    and replenish ammonium & nitrate, next season   
    new crop grows (alfalfa, peas, peanuts, lupins,   
    soy, etc.) 
- Long-term crop rotations (polyculture- growing a 
      mixture of crops)   
- Natural cycles that annually flood cultivated lands
- Grow wind breaks to hold the soil
- Incorporate organic matter back into field through   
     compost
- Stop using chemical fertilizers that contain salt
- Genetically Modified Crops

CROP SELECTION

“By choosing the appropriate crop for production one can 
reduce the water used for irrigation to a great extent. The 
better the crop is adapted to the existing climate, topogra-
phy and soil condition, the less water is used for the irri-
gation. Growing a different crop each year (crop rotation) 
prevents organic matter loss, improves soil structure and 
reduces the incidence of weeds and pests. Generally, the 
longer the rotation, the better. Crop rotations can also lead 
to greater efficiency in soil water utilization. For example, 
deep-rooted crops following shallow crops can take ad-
vantage of the extra reserve of deep moisture, which was 
unavailable to the shallow rooted crop. Crop rotation also 
improves the soil structure and thus its water retention 
capacity. Cover crop is important to protect the surface 
of the soil from evaporation, erosion and drying out. A 
cover crop should be established as soon as possible after 
harvesting short season vegetables. Annual or cereal rye 
is a good cover crop for longer season vegetables because 
they grow well in cooler weather (such as in autumn and 
early spring), and are also good at taking up excess fertil-
izer.“ (3)

ZAMBIAN MEALS

Corn, which was introduced to Africa by the Portuguese 
centuries ago, is the staple food for most Zambians. The 
other main starches present include cassava, wheat, 
potatoes, and sweet potatoes. Before the arrival of these 
crops the main indigenous staples were millet, sorghum, 
and rice. Most Zambians eat, “nshima,” (in-shee-mah) 
or “nshima,” which is ground corn cooked with water to 
make a stiff porridge. If one can afford it, the nshima is 
usually paired with a protein such as beef, chicken, or 
pork served in a variety of ways. Zambians use a charcoal 
fire, called an “mbaula” (im-bah-ool-lah) to grill the meat. 
Another basic stew they make consists of onions, toma-
toes, and potatoes. The most popular fish that are eaten 
includes tilapia and “kapenta,” which is a freshwater 
sardine-like fish from lakes Tanganyika and Kariba. Other 
sources of protein include field mice (boiled or grilled 
on skewers such as kebabs), as well as locusts, several 
types of grasshoppers, tree caterpillars, and termites, all of 
which are roasted. Often times Zambian cuisine is consid-
ered relatively bland; herbs and spices are rarely used. (1)



ECOCINA SUSTAINABLE STOVE

STOVETEAM:

THE PROBLEM

Many women spend up to 20 hours a week gathering fuel 
for cooking fires, this creates a loss of productivity in time 
spent tending to the family and home but also is an ex-
treme cause of deforestation. Deforestation can cause soil 
erosion and environmental degradation. The room sizes in 
Africa are also generally smaller and overlap as multiple 
uses. To have an open fire that creates smoke and heat in 
a small room can be dangerous. Cooking over open-fires 
can cause major health and environmental issues.  This 
effects up to 3 billion people everyday. Stoveteam Interna-
tional is an organization that creates “Ecocina” stoves that 
change the lives of families by alleviating upper respirato-
ry ailments and burns while also decreasing deforestation 
and the time that takes to collect firewood as well.

THE SOLUTION

The Ecocina is a stove that was developed by rocket stove 
inventor Larry Winiarski in collaboration with StoveTeam 
International. The stove offers a much more efficient 
and safer alternative to traditional open fire stoves. The 
Ecocina saves up to 60% of the wood used by a fire and 
also reduces matter and carbon emissions by over 70%. 
The Ecocina produces almost no smoke and other than 
the cooking surface, remains cool to the touch. The small 
and portable stove is made from local materials, making it 
economical to build and operate. The stoves are distrib-
uted with proper training from local women, therefore 
overtime the stoves are adopted culturally and become a 
major economic benefit to a developing country. These 
stoves will be built at the SOHIP community center, 
creating job opportunities and improving help and overall 
efficiency in time spent gathering wood. (25)

Women spend up to 20 hours a week gathering 
firewood, this is inefficient and leads to forest 
degradation. 

Ecocina stove with pot and skirt in 
pace to maximize heat transfer

Ecocina stove with griddle
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DRIP IRRIGATION PUT INTO PRACTICE

DRIP IRRIGATION

Drip irrigation is a sustainable watering technique in 
which water flows through a filter into drip pipes, where 
emitters are located at different spacing to release the 
water. Beat Stauffer has compiled an excellent write up 
on drip irrigation, working for Sustainable Sanitation and 
Water Management (SSWM).  The water flows through 
emitters into the soil and gets closer to the roots than a 
traditional irrigation system. The water drips through a 
slow-release process. Drip irrigation can conserve water 
by reducing water evaporation and deep drainage. One 
must make sure that the drip irrigation system is properly 
designed, installed, and managed. Drip irrigation has 
an advantage to other types of irrigation systems such as 
flood or overhead sprinklers, because water can be more 
precisely applied to the plant roots and drip can eliminate 
disease spread through irrigation water. These systems are 
flexible to many different slopes and are also pretty simple 
self made systems that are inexpensive in comparison.  

“With	drip	irrigation,	water	is	conveyed	under	pressure	
through	a	pipe	system	to	the	fields,	where	it	drips	slowly	
onto	the	soil	through	emitters	or	drippers	which	are	
located	close	to	the	plants.	Compared	to	other	types	of	
irrigation	(sprinkler	irrigation	or	surface	irrigation),	only	
the	immediate	root	zone	of	each	plant	is	wetted.	There-
fore	this	can	be	a	very	efficient	method	of	irrigation.	
Drip	irrigation	is	sometimes	called	trickle	irrigation.

Another advantage to drip irrigation is that is requires little 
water, about 40-80 liters per day are needed per 100-200 
plants.  The small amount of water can have big effects 
such as reducing weed growth and limiting leaching of 
plant nutrients down into the soil. (8)



SMALL SCALE DRIP IRRIGATION

Beat Stauffer continues to explain, “for a relatively low 
initial investment a small-scale farmer can buy and set up 
a drip-irrigation system. If used to grow crops for market, 
this investment will pay for itself within the first season 
and lead to increased household food production, espe-
cially during extended dry periods. Apply correct design, 
very simple drip systems can be built with local available 
material. Using buckets or barrels as water reservoirs and 
bamboo or PVC tubes as distribution pipes, everyone can 
construct a very efficient irrigation system. If wastewater is 
used, a filtration unit after the treatment plant is recom-
mended to avoid clogging of the emitters.” (8)

Design	of	a	Simple	Drip	Irrigation	System
“A simple drip can consist of a 20 liter bucket with 30 
meters (100 feet) of hose or drip tape connected to the 
bottom of the tank. The bucket is placed at least 3 feet 
above the ground so that gravity provides sufficient water 
pressure to ensure even watering for the entire crop. 
Clean water is poured into the bucket daily through a 
filter/strainer. The water in the bucket fills the drip tape 
and is evenly distributed to 100 watering points. A multi-

chambered plastic drip tape is engineered to dispense 
water through openings spaced at 12 inches. The bucket 
kit is the smallest type of drip irrigation technique.” A filter 
or screen can be placed after the control valve to prevent 
blockages or an even more developed filter to improve 
the water quality. (8) 
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HEALTH ASPECTS

“If wastewater is used for the irrigation process, there are 
potential health risks if water is not properly pre-treated 
(i.e. inadequate pathogen reduction). If poorly treated 
wastewater is applied. Appropriate pre-treatment should 
precede any irrigation scheme to limit health risks to those 
who come in contact with the water. As well, depending 
on the degree of treatment that the effluent has under-
gone, it may be contaminated with the different chemicals 
that are discharged into the system. When effluent is used 
for irrigation, households and industries connected to the 
system should be made aware of the products that are and 
are not appropriate for discharging into the system. Drip 
irrigation is the only type of irrigation that should be used 
with edible crops, and even then, care should be taken 
to prevent workers and harvested crops from coming in 
contact with the treated effluent. Despite safety concerns, 
irrigation with effluent is an effective way to recycle nutri-
ents and water.” (8) 

COST CONSIDERATIONS

Commercial systems for industrial production are very 
expensive. “Small scale farmers can buy a drip irrigation 
system for relatively low initial costs (US$15 to $85) or 
construct it with local available material (buckets, bam-
boo, or plastic pipes). In general, it is more costly than 
manual irrigation, but has improved yields and decreased 
water/ operating costs.” (8)



GRAVITY FED DRIP IRRIGATION

APPLICABILITY

“Generally, drip irrigation is the most appropriate irriga-
tion method; it is especially good for arid and drought 
prone areas. Drip and subsurface drip irrigation is used 
almost exclusively when using recycled municipal waste-
water. Regulations typically do not permit spraying water 
through the air that has not been fully treated to potable 
water standards. Furthermore, this system can be very 
technical for industrial crop production but also a simple 
small-scale irrigation method, which farmers can con-
struct by themselves.” (8)

ADVANTAGES

- High water application efficiency and low labor costs
- Minimized fertilizer/nutrient loss due to localized   
      application and reduced leaching
- Ability to irrigate irregular shaped fields; leveling of the  
      field not necessary
- Allows safe use of recycled waste-water
- Moisture within the root zone can be maintained at field               
      capacity and soil erosion is minimized
- Soil type plays less important role in frequency of                     
      irrigation

- Highly uniform distribution of water (controlled by         
      output of each nozzle)
- Usually operated at lower pressure than other types of  
      pressurized irrigation, reducing energy costs (8)

DISADVANTAGES

- Expensive initial cost can be more than overhead        
      systems (commercial system)
- The sun can damage the tubes used for drip irrigation,  
       shortening their usable life
- If the water is not properly filtered and the equipment   
        not properly maintained, it could result in clogging
- Might be unsatisfactory if herbicides or top dressed   
       fertilizers need sprinkler irrigation for activation
- Waste of water, time, and harvest if not installed properly
- Systems require careful study of all relevant factors,   
       like land topography, soil, water, crop    
       and agro-climatic conditions, and suitability of   
       drip irrigation system and its components
- Without sufficient leaching (most drip systems are   
       designed for high efficiency, meaning little or no   
       leaching fraction), salts applied with    
       the irrigation water may build up in the root zone   
       (8)
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TREADLE PUMP IN USE

TREADLE PUMP

There are two main types of treadle pump designs, both of 
which are adapted for different environments. The informa-
tion below is adopted from the Food and Agriculture Orga-
nization of the United Nations by Melvyn Kay, FAO/IPTRID 
Consultant and Tom Brabben, Theme Manager. 

1. SUCTION PUMPS

Designed for lifting large volumes of water from relatively 
shallow water sources (3 to 6 ft). Pressure is not usually an 
issue in this circumstance. (9) 

2. PRESSURE PUMPS

Designed to create pressure, so the volume of water lifted is 
less important. They are used when water sources are deep 
(more than 13 feet) and there is a need to deliver water un-
der pressure to sprinklers, drippers or to a header tank. This 
requirement may also be the result of irrigating undulating 
or steeply sloping land. (9) 

The reported impacts of suction and pressure pumps on 
farming practices have been substantial and include:
- increased land area under irrigation
- reduced work time compared with bucket irrigation
- full irrigation of fields, resulting in improved crop quality
- reduced frequency of irrigation to two or three times per  
    week
- less strenuous irrigation work compared with bucket 
    irrigation
- additional and new crops grown each season
- increased number of growing cycles, as crops are able to     
    grow faster with full irrigation (9)
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ECONOMIC BENEFITS

The economic benefits of introducing treadle pumps can 
be significant. “In Zambia, incomes have risen more than 
six-fold from US$125—achieved with bucket irrigation on 
0.25 ha of land—to US$850 by using treadle pumps. This 
rise in earnings was attributed to increased crop yields 
and farmers’ newfound ability to increase the area of land 
irrigated. Cropping intensity also rose in some cases up to 
300 percent (three crops a year), with noticeable increases 
in the variety of crops grown. With more water available, 
farmers were more willing to take risks with new crops. 
In addition to the direct benefits for farming families, 
there is a positive effect on the whole supply chain of 
manufacturers, retailers, and selling agents. Employment 
has increased in rural areas where artisans are manufac-
turing pumps, carpenters are producing treadles, and an 
increased workforce is needed on the farm to cope with 
the additional produce.” (9) 

SOCIAL IMPACT

“Social and cultural issues vary from country to country 
but they can play an important role in the adoption of any 
new technology. In Zambia, irrigating crops, weeding, 

fertilizing, and harvesting of vegetables are generally con-
sidered to be women’s activities. Women operate treadle 
pumps without any traditional or religious constraints 
and see this as an opportunity for empowerment. Women 
are targeted by organizations promoting treadle pumps 
and used in publicity material. It has been reported that 
women find the pumps harder to operate than men do. 
They do, however, find suction pumps easier to use than 
pressure pumps. Of all the pumps sold in 1999 in Zam-
bia, only four were purchased by women, though women 
are the main users of treadle pumps.” (9)

PROMOTION OF PUMPS

“In Zambia, treadle pumps have been promoted principal-
ly through practical demonstrations on farmers’ field days, 
at agricultural shows, at markets, in farmers’ fields. Dem-
onstration gardens have been established in strategic areas 
where rapid adoption could be expected. These have 
provided farmers with the opportunity to try out the pump 
in their own time. In these cases, pamphlets, leaflets, and 
brochures were distributed to provide information about 
the pumps and where they can be purchased.” (9)  



TREADLE PUMP IRRIGATING FIELD

MAINTENANCE AND COST

“In Zambia specifically the cost of a suction pump is $60 
to $77 (US) and for the pressure pump it ranges from $100 
to $120. To be profitable, a technology must have a low 
overall cost – low enough not to overexpose the owner to 
debt. It must then make money. Fear of failure has often 
driven people towards high tech solutions to avoid the 
problems of breakdown. All machinery fails eventually. 
In developing countries, however, failure tends to occur 
sooner because maintenance is poorer and the conditions 
are more hostile. The result is the machinery graveyards 
that can be seen surrounding many towns and villages. 
For this reason, the need for strong supply chains to sup-
port the supply of spare parts and maintenance must not 
be underestimated.” (9)

A final comment from experience in East Africa indicates 
that four preconditions are vital for the sustained success 
of treadle pumps:
- suitable environmental and economic conditions and a            
      significant population able to afford the pump and     
      sustain local demand for horticulture
- a well-designed pump that is appropriate for the local    
      farming, economic, and manufacturing systems
- a local private sector capable of mass production and      
      quality control
- effective private-sector distribution networks for  
     agricultural inputs and equipment, including transport,  
     infrastructure, and retailers. (9)
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F.A.I.T.H

DEMONSTRATION GARDEN

Most Zambians make their entire living from what they 
can grow in their fields. Their farms and fields are the cen-
ter of their lives. We can often help them to double or tri-
ple their yields by implementing a few simple techniques. 
We can teach them sustainable agriculture techniques 
because the farming style they often use depletes the land, 
leading to greater poverty and forced migration. The best 
way for the people to learn is by actually “doing.” The 
goal of the demonstration garden is to enable people and 
allow them to experience how to farm in a sustainable 
manner. Demonstration gardens will be smaller scale 
agriculture that teaches people important concepts such 
as the following:

COMPOSTING

Composting creates fertile soil for farming from a natural 
process of decay. Organisms can be added, such as bee-
tles, fungi, worms, and bacteria to help break down the 
organic material and create nutrient-rich soil for farming. 

POLLINATION

People might not understand the importance of pollina-
tion because it is a subtle but necessary farming factor. 
Pollination is a process where pollen grains are dropped 
on the stigma of a flower, causing fertilization. If this fertil-
ization was not achieved no seed would be set. Some-
times people plant certain plants to attract pollinators.

APPROPRIATE PLANTINGS

Select plants based on their ability to adapt to the land-
scape. Many plants have a place in a waterwise garden, 
but native plants are the best. These plants are naturally 
rain-watered and are adapted to wet winter and dry sum-
mer conditions. 

CHICKEN MANURE

Compost trainings workshops take place that involve 
chicken manure and the fertile soil it creates. Chicken 
farms have been created to produce manure and encour-
age soil fertilization. 

COMPANION PLANTING

Many plants have natural substances in their roots, flow-
ers, leaves, etc. that can alternately repel or attract insects.  
These crops can also help enhance the growth rate and 
flavor of certain plant varieties. Companion planting 
throughout the landscape is an important part of inte-
grated pest management and is a great natural alternative 
to harmful chemical pesticides. 

PRUNING

Pruning is essentially the act of discarding old plant mate-
rials to allow the plant’s resources to build new growth.

F.A.I.T.H - FOOD ALWAYS IN THE HOME



GATHER THE RAIN

SOHIP has already begun catching rain in rain barrels 
during the rainy season for use during the driest months. 
Rainwater costs nothing and is chlorine-free, which is 
great for plants. Rainwater catchment barrels can be built 
and taught to villagers. 

FOLLOW THE LAND

When we begin to notice the direction water flows once 
it reaches the ground, we see that the contours of the land 
can be changed to catch the rainwater and speed or slow 
its flow in order to hold it in the ground for use by plants. 
Alternatively, one can plant according to pre-existing con-
tours, using low areas for water-hungry plants and slopes 
or high points for drought-tolerant plants. 

SEED CONSERVATION

Hybrid seeds can only be grown once. Traditional seeds, 
however, can be stored and re-used in future years.
In addition to this the local farming practices of selecting, 
saving and replanting local seeds over generations has led 
to the development of crops that are adapted to local con-
ditions. We plan to provide farmers with training in seed 
multiplication techniques and support farmers’ groups in 
developing community seed banks, so that people will no 
longer have to use vital income to buy hybrid seeds.

CARE FOR THE SOIL

Adding compost or decomposed organic matter helps soil 
hold water, improves drainage, and adds nutrients needed 
for plant growth.

MAINTAIN WITH MULCH

Mulches applied and maintained at appropriate depths in 
planting beds will prevent the soil from overheating and 
drying out. Mulches will reduce weed growth and prevent 
erosion. Mulch can also be used where conditions are not 
adequate or conducive for growing quality turf or ground 
covers. Mulches are typically wood or bark chips, leaves, 
straw, nutshells, or small gravel. 

STUDENT GARDENS

These are gardens that are 25m by 25m (amount that is 
feasible for average farmer) where the student is told what 
to plant. They get a percent of the profit and tend to the 
garden while they live on site for six months. Once the 
six-month period has ended they have the responsibility 
to go into the community to grow and teach. At the Seeds 
of Hope community center there will be a total of twenty 
students tending to gardens on site. 

EXPERIMENTAL GARDEN

The experimental gardens will be a plot of land allotted 
for growing new vegetables that might not be seen as of-
ten in everyday markets, but are rich in food nutrition and 
should be popularized. These gardens encourage innova-
tion and expirimentation.
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VERMICULTURE

Vermiculture is the product or process of composting 
utilizing various species of worms, usually red wigglers, 
white worms, and earthworms to create a heterogeneous 
mixture of decomposing vegetable or food waste, bedding 
materials, and vermicast. Vermicast, similarly known as 
worm castings, worm humus, or worm manure, is the 
end-product of the breakdown of organic matter by a spe-
cies of earthworm.

The use of Vermicast or Vermicompost is said to be the 
best alternative in restoring soil health and nutrition in a 
natural way. The vermicast is used as a fertilizer in many 
vegetable farms and gardens, flowers gardens, annual 
crops, plant nurseries, and landscaping planting beds. 
The vermicast improves the physical structure of the soil 
and enriches the soil with microorganisms. The enzymes 
added, such as phosphates and cellulose attract deep-
burrowing worms that are present in the soil and also im-
prove the water holding capacity of the soil. The vermicast 
can be sold to farmers who are in the local community or 
even used on site at the Seeds of Hope community center. 
(17)

The types of worms used are the African nightcrawlers 
(eudrilus eugenaie), which is a species of earthworm that 
is capable of decomposing large quantities of organic 
wastes rapidly. These reddish brown worms grow rapidly 
with high rates of reproduction and a life cycle of 50-70 
days. The average lifespan is about 1 to 3 years. (17)

FOOD SOURCES OF AFRICAN NIGHT-
CRAWLERS

-	Green Matter (such as kitchen/public market          
     biodegradable wastes)
- Grass clippings
- Tree and other yard trimmings
- Fruit and vegetable peelings
- Other remains such as decaying fruit and vegetables
- Brown Matter (such as Agricultural/industrial       
      biodegradable wastes)
- leaves, nut shells, sawdust, shredded or chipped wood   
       (not treated), dead flowers and plants, corn cobs, rice  
       straw and corn husk
- Other Matter
- Manure from animals such as cows, swine, horses,     
       carabaos, goats
- Tea bags, coffee grinds

Worm beds that keep in moisture and are the 
home for the worms. 

African nightcrawlers, the preferred worm type. 



FARMER’S MARKET

Many countries’ goal of economic growth can be reached 
through the sale of farm produce, locally and regionally. 
Food sold locally does not require additional energy for 
transportation. The Senior Project Director for the Sustain-
able Food Lab, Hal Hamilton, said “Millions of farmers in 
Africa, many of whom live on less than two dollars a day, 
depend on European export markets for their livelihoods.” 
We want to respond to this need by designing an area for 
a local farmers market to take place. Here people can buy 
local food and not pay the extra transportation costs. 

Evidence of how productive the soil of Zambia can be 
is visible in the surplus of vegetables sold at markets all 
throughout Zambia. Piles of tomatoes, onions, potatoes, 
cabbages, grapes, eggplants, cucumbers, pumpkins, 
beans, bananas, oranges, and lemons all line the streets of 
farmers markets. Other stands at the market generally sell 
chickens, eggs, and fresh and dried fish. 

The grocery prices in Zambia are not much lower than 
what we experience here in the US, making trips to the 
grocery store very rare. Generally, a family grows most 
of their food needs for themselves on their own land, but 

with the introduction of sustainable farming methods fam-
ilies may be able to produce enough food for their family 
needs as well as an excess to sell. Our design proposes 
a concrete design of an open air market where a basic 
architecture structure and lay out is already taken care of, 
giving farmers the flexibility to simply bring their excess 
goods and post up to sell. The market will be modeled 
after other markets found across the country, encouraging 
communication, local food sales, and a mixing of cultural 
and new innovative farming techniques amongst farmers 
as they interact. 
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FISH FARMING

Time and time again we find technology driving out 
previous innovations by accomplishing a given task with 
more efficiency.  Textiles, metal fabrications, pottery, and 
masonry are a few notable examples.  However, certain 
innovations occur at a fundamental level, almost outside 
the influence of technology.  One such example is fish 
farming.  Fishponds can be developed on less than 1/3 
acre, and thrive in valleys fed by local streams.  Stocked 
with fingerling Tilapia and fed by rice-bran, manure, and 
grasses, these fish can thrive in a short period of time.  A 
1/3 acre farm can yield over 800 lbs a year. (1) At the new 
community development center, Seeds of Hope will dem-
onstrate how to create and maintain such an operation. 

Fish farming involves raising fish on ponds or enclosures 
often for commercial or recreational fishing. Seeds of 
Hope wants to create at least six 20ft by 40ft ponds that 
will harvest fish to train locals and eventually sell to the 
public.  There is an increasing demand for fish, because of 
its value in protein and adding nutritional value to a meal. 
The basic requirement needed to make this fish farm 
successful is the retention of water in the pond. This can 
be achieved with an above ground irrigation system of a 
nearby water source like a stream or reservoir. The wastes 
from the fish can also become useful in fertilizing fields, 
making this a sustainable site that uses all materials. (26)



DEVELOPMENT
BUSINESS



SUSTAINABLE AGRICULTURE

The unemployment rate is staggeringly high throughout 
Southern Africa (up to 90%). We are addressing this need 
in several ways. Education and literacy training is often a 
pivotal step toward breaking the cycle of joblessness. We 
have begun teaching classes for all ages, some of which 
target children who cannot enter school because of pov-
erty related issues. Basic skills training in carpentry, build-
ing, sewing, welding, etc. are all part of the trainings we 
are beginning to establish through the Resource Center. In 
order to break the cycle of poverty, Seeds of Hope is de-
veloping imaginative approaches to equip entrepreneurs. 
Small Business Development is a key focus of our training 
projects.  For example, we are teaching marketing skills 
to the farmers as well as establishing new and innovative 
businesses that are appropriate to the communities that 
they live in.
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We strongly believe that these creative methods encour-
age true sustainable development.  Our goal is to bring 
dignity rather than a handout, and self-sufficiency instead 
of dependency.  Giving them these tools empowers them 
to change their own future. 

“I HAVE SEEN THROUGH SOHIP THAT A GROUP 

OF HUMBLE PEOPLE WHO ARE WILLING TO 

LEARN AND HAVE THE DESIRE TO SERVE 

CAN ULTIMATELY CHANGE THE WORLD. 

SHIP’S HIGH QUALITY PROGRAMS ARE 

UNPARALLELED ANYWHERE IN THE WORLD.” 

- TAL WOOLSEY

INTERNATIONAL TECHNICAL ADVISOR

 (CAWST)



SEWING CLASSES

Sewing classes are currently being offered for mainly 
for women to come and learn the trade. Women often 
make items to sell, sometimes internationally. In addition 
to sewing woman are taught knitting, crocheting, and 
needlework. Women are creating anything from cloth-
ing to purses and aprons. Ideally we hope to use non-
electric sewing machines; these are often called “people 
powered” sewing machines and consist of a basic treadle 
pump that sews the fabric. The treadle sewing machine 
is more reliable and realistic for people in rural areas as 
well. Another factor in the sewing class would be supplies 

and materials; start-up kits could be offered for people to 
use that might include the following: 

-zippers in assorted lengths
-buckles
-sewing needles 
-assorted elastic
-hook & eyes
-tape measure
-needle threader
-safety pins
-pins
-thimble 

Made in traditional Zambian fabrics, these bags give opportunities for 
local men and women to create revenue abroad.

UMWEO BAGS

The language spoken in Zambia is Bemba. The word for 
life in Bemba is “Umweo.” Umweo, has inspired Ana Rich 
to create a non-profit organization that started in 2010 
to create handmade Zambian inspired handbags. These 
are called Umweo bags because that is exactly what they 
do- bring life!  All of the profit made from selling these 
Umweo bags in has gone straight to a children’s health 
clinic in Kitwe. This clinic is where children in the com-
munity who are often malnourished are given a chance to 
be taken care of and survive. Nurses at the clinic provide 
food, vitamins, medicine, and nutrition to the children so 
they can eventually go home and live a healthy life. So far 

Umweo bags has sent $2,675 to the clinic. The bags are 
all made by hand out of vibrant colors that reflect the cul-
ture of Zambia. Bags are sold for $30.00 each and come 
in varying styles. 

These bags are a perfect example of how Seeds Of Hope 
Sewing center can train and empower locals to make and 
impact in something as simple as a bag. 
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RELIGION

The most prevalent religion in Zambia today is Christian-
ity. Christian denominations include: Roman Catholic, 
Anglican, Pentecostal, New Apostolic Church, Lutheran, 
Seventh-day Adventist, Jehovah’s Witnesses, The Church 
of Jesus Christ of Latter-Day Saints, Branhamism, and a 
variety of Evangelical denominations.

RELIGIOUS STATISTICS
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LIFE EXPECTANCY

Average life expectancy at birth 
as compared to the United States

BUSINESS CLASSES AND BIKE REPAIR

CLASSES OFFERED

Unfortunately, very little formal education in the third 
world is designed to help pupils live better in their own 
environment.  Instead, they are trained with an empha-
sis on escaping into a better world; a less impoverished 
world.  Very few escape their world.  Seeds of Hope em-
powers locals to succeed in their environment. Computer, 
carpentry, and metal fabrication classes are currently 
being offered at the Seeds of Hope Resource center. These 
are all skills that are vital in enabling villagers to learn a 
trade and excel in a profession. Computer classes have 
taught villagers everything from basic typing to language 
and marketing skills. Metal fabrication classes have made 
large BBQ like structures for cooking and grilling food 
as well as the molds for the biosand filter production. 
Equally important to the skills learned, these tools are a 
constant reminder to each student of his/her ability to cre-
ate value out of almost nothing.

BICYLCE REPAIR

In rural Zambia, a bicycle is one of the most important 

possessions someone can have. At one school, when they 
were given out to pupils by World Bicycle Relief, the roll 
increased from 300 to 867 pupils. Head teacher Michael 
Gogolola explained, “Bicycles in Africa, especially in this 
part of Zambia, are more valuable than a vehicle, because 
they use them even for grinding mill, they use them for 
transport to the hospital, to the clinic and to the school.” 
The bikes themselves must be designed to cope with the 
rough ground and heavy loads that many people need 
to carry. Many children in rural Zambia do not complete 
their education because their families — especially fami-
lies with HIV or AIDS — are dependent on their children’s 
economic activity. Because many children travel long 
distances to school, bikes provide safe reliable transport 
and are playing a key role in keeping children in educa-
tion longer.

Currently, Seeds of Hope is providing a large number of 
bikes to sell, and is opening a repair shop. This is another 
great opportunity for villagers to learn a skill and be able 
to make a living. The bicycle shop would construct, repair, 
and sell bikes to the public.
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SANITATION
HYGIENE AND



Hygiene & Sanitation Issues

Nearly 900 million people in the world have no access to 
clean water, and 2.5 billion people have no safe way to 
dispose of human waste—many defecate in open fields or 
near the same rivers they drink from. Dirty water and the 
lack of a toilet and proper hygiene kill 3.3 million people 
around the world annually, most of them children under 
the age of five. “2.5 billion people lack access to im-
proved sanitation, including 1.2 billion people who have 
no facilities at all.” (3) 

The average American family uses 400 hundred gallons 
of water at home everyday (15). People in Africa tend to 
count every single drop more when they have to carry 
it up steep hillsides and endure much pain. Therefore, per-
suading them to use their precious water (they use about 
2 and a half gallons a day) to wash is very hard. Hygiene 
is not valued as much because washing requires the use 
of scarce water needed for seemingly more important pur-
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poses. Some people wash their clothes about once a year, 
hands about once a day, and whole bodies occasionally. 
Roughly one in eight people lacks access to clean water. 
That’s a little over 1 billion people on the planet drinking 
unsafe water every day. In Zambia alone about 7.7 million 
people don’t have access to safe water and about half of 
the country’s population lives without adequate sanitation 
facilities. Preventable, water-borne diseases are rampant, 
and are at the root of many larger country-wide health 
concerns. A high HIV/AIDS rate, poor agriculture tech-
niques, and widespread malaria contribute to Zambia’s 
devastatingly low life expectancy of 43 years. Under-
development affects the country in other ways too; for 
example, boys often outnumber girls in schools, simply 
for lack of a girls’ bathroom. The need for solutions that 
empower Zambians to reverse the downward spiral of 
poverty in their nation has never been greater (17). 

SINCE 2003 SEEDS 

OF HOPE HAS 

PROVIDED MORE 

THAN 305,000 PEOPLE 

WITH ACCESS TO 

SAFE WATER.

“BRINGING CLEAN WATER AND 

SANITATION HELPS STOP THE 

DOWNWARD SPIRAL OF POVERTY 

IN COMMUNITIES IN AFRICA. 

WE COMBINE ALL OF OUR 

CLEAN WATER PROJECTS WITH 

COMMUNITY SANITATION AND 

HYGIENE TRAININGS.“

- SEEDS OF HOPE

Lack	of	clean	water	
and	sanitation Failed	Livelihoods

Degraded	environment
Deepening	poverty

Households affected by 
HIV/AIDS or poverty



FILTRATION DISPLAY

CLASSES OFFERED

The following pages contain information that Seeds of 
Hope is already putting into action within their current 
curriculum. 

The Multi-Barrier Approach is one of the many strategies 
taught by Seeds of Hope International Partnerships to help 
eliminate disease caused by water contamination. (4)

By effectively following these simple steps you can purify 
your water and protect it from further contamination, 
making it clean and safe to drink. 

 
Step 1: Water Source Protection
Step 2: Sedimentation
Step 3: Filtration
Step 4: Disinfection
Step 5: Safe Water Storage

 It is important to protect your water source from contami-
nation. The Water Contamination Model illustrates differ-
ent ways water sources can be contaminated. 



LATRINES

Here are some easy ways to keep your water source safe:
 - Regularly clean the area around the water source
 - Move latrines away or downstream from water sources
-  Build fences to prevent animals from getting into open  
      water sources
 - Cover wells to prevent surface water from      
       contaminating the ground water
 - Build proper drainage for waste water around taps and  
       wells

Part of Seeds of Hope’s work in the communities is to 
teach proper sanitation practices as well as build latrines.

DOME-SHAPED SANITATION PLATFORM

The latrine displayed is one of several latrine designs that 
Seeds of Hope is already demonstrating within the com-
munities. When placed away or downstream from water 
sources the domed sanitation platform is an effective 
way to reduce possible drinking water contamination. By 

placing the domed platform over a latrine pit you better 
contain fecal matter more effectively. (4)

Sedimentation is a simple process used to remove 
suspended sand, silt, and clay from water so that it is 
not cloudy, dirty, or muddy. Pathogens tend to cling to 
suspended particles in water. As a result, sedimentation 
reduces pathogens and produces safer water. (4)

One type of sedimentation illustrated here is the Three 
Pot Method. Cloudy, dirty, or muddy water is poured into 
the first pail and allowed to settle. The now clearer water 
is then poured into the second pail and allowed to settle 
again. This process is repeated for the third pail, which 
produces noticeably cleaner water. (4)
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SOLAR DISINFECTION

DISINFECTION

Following filtration disinfection can remove any remain-
ing pathogens present in the water. 

The most common methods used in households to disin-
fect water are:

- Boiling
- Chlorine disinfection
- Solar disinfection (SODIS)

SODIS, or solar disinfection, uses sunlight to kill disease-
causing pathogens in water. As is displayed, simply fill a 
water bottle with clear water and place it out in the sun 
for at least six hours. 

The SODIS bottle shown is placed on a corrugated metal 

rooftop to help attract more sunlight, but it can also be 
put in any area that is in direct sunlight. (4)

SAFE STORAGE

The final step to protecting your water from contamination 
is storing it in a safe storage container. 

Like the containers displayed, safe water containers 
should have these qualities:
 - Strong and tightly fitted lid or cover
- Tap or narrow opening
- Stable base so it can’t tip over
- Durable and strong
- Easy to clean 
- Not clear or see-through

Most importantly storage containers should be covered 
and only used treated water. (4)

Sterilizing water

Seeds of Hope has taught 

hygiene and sanitation to 

more than 7,500 Zambians 
since 2003.
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The	majority	of	illness	is	caused	by	fecal	matter...

Only	10%	of	waste	water	gets	treated,	
while	the	rest	goes	into	our	lakes,	rivers,	

and	oceans.	

1/10	of	the	global	disease	burden	could	
be	prevented	by	improving	water	supply,	
sanitation,	hygiene	&	management	of	

our	water	resources

“OUR VALUE OF SOHIP’S PROGRAMS BEGINS WITH THEIR VISION, WHICH IS HOLISTIC, MULTI SECTORAL, AND UNDERSTANDS THAT SUSTAINABLE IMPACT REQUIRES PROFESSIONAL SYSTEMS COMBINES WITH LONG TERM RELATIONAL ENGAGEMENT IN COMMUNITIES.” - BARAK BRUERD AFRICA PROGRAMS DIRECTOR BLOOD: WATER MISSION



TOILET ACCESS: IN PERSPECTIVE

LATRINES

Rural households often dump their waste in large rub-
bish heaps, promoting the breeding of rodents. With the 
abundance of rodents comes an increase in snakes and 
fleas feeding on the rodents. But if waste were to be prop-
erly managed the rodent issues would decrease because 
they would have no food. Less disease would occur from 
rodent and sanitation issues. The solution to this would 
be to have people separate waste and use the degradable 
matter in composts. There are a few case studies of sanita-
tion practice and technology development that have taken 
place in Southern Africa. 

Mvuramanzi Trust is a Zimbabwean NGO that has been 
making ecological sanitation trials since 1998. They have 
done many surveys that show people can indeed use 
urine and feces as fertilizer or for medicinal purposes. Tri-
als on crops showed that urine and sanitized fecal matter 
are useful ingredients to plant growth and improved har-
vest. Urine has been used for medicinal purposes in the 
treatment of earaches, athlete’s foot, and bed-wetting. The 
three ecological sanitation practices and technology we 
will look at are the following: Skyloo, Arborloo, Compost 
Latrine.  (14) 

Current latrine

MORE PEOPLE 
HAVE ACCESS TO 

CELL PHONES 
THAN TOILETS 
IN THE WORLD



SKYLOO SUCCESS

SKYLOO

The Skyloo is a type of ecological toilet, used extensively 
in southern Africa.  It is particularly useful in areas where 
water (for flushing) is not readily available. The toilets 
work by separating urine and solid waste.  Urine is either 
infiltrated into the ground or diluted and used for fertil-
izing crops, while solid waste drops into a vault, which is 
sealed when full while a second pit is used. After several 
months, the waste in the first pit will have turned into 
natural compost, which is safe to handle and use on 
crops.  After the second pit becomes full, the process is 
repeated.

Skyloos not only bring the benefits of a permanent toilet 
– including better health, comfort, privacy, and reduced 
costs – but also produce valuable compost, which can 

improve food production.  Unlike traditional pit latrine 
systems, Skyloos do not pollute groundwater and they do 
not require additional pits to be dug once full. Advanced 
models such as those built in Malawi and Zimbabwe also 
include a separate shower cubicle.   In Malawi, a public 
ecological toilet has even been built in a market: not only 
does it provide facilities for market vendors and custom-
ers, but the compost generated can be sold to farmers to 
raise money to maintain the toilets.

A skyloo that has been put into action. 

End results in fertile compost. 
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MORE TREE PLEASE

Planting trees is a very effective component of creating a 
sustainable rural development. It may seem simple, but 
trees have a vitally important role in the landscape. 

Trees protect our water supply. Without trees, water 
resources would vanish. Tree roots act as a sponge, allow-
ing water to soak into the ground as springs, rivers, and 
streams begin to flow. Tree roots also act as a filter, purify-
ing the water we drink and improving soil quality and 
eventually the productivity of the land. They also protect 
against soil erosion, landslides and flash flooding and are 
a critical part of the revolutionary style of agriculture. (11)

Planting trees leads farmers to grow more crops. 

Additional crops means they can feed their families and 
have extra to sell.

As their income starts to grow, farmers are able to invest 
more into their children’s education.

Families are educated and are able to enjoy better health 
and nutrition.



TIMELINE OF ARBORLOO

ARBORLOO

Now that we see the importance of trees, we can see this 
need fitting in with hygiene and sanitation through an 
idea called, “Arborloos.”

Communities in Africa—in Zambia specifically—lack 
access to safe and reliable toilets. Good toilets and good 
personal hygiene can be key components to improving 
family health and wellbeing. The Arborloo responds to 
these needs by creating a toilet that is both environmen-
tally sustainable and sanitary. 

The Arborloo consists of a shallow pit (unlike others 
latrines the Arborloo does not require a lining as well as a 
slab and a lightweight superstructure that can be moved 
from one destination to another). The lightweight super-
structure is made of locally available materials and is the 
most important component of the latrine. (13)

Peter Morgan, from Stockholm Environment Institute 
explains, “The Arborloo pit fills up with a mix of excreta, 

soil, wood ash, and leaves. Leaves are put in the base of 
the pit before use and every day some soil and wood ash 
are added to the pit. Dry leaves are also added to the pit. 
No garbage is put down the Arborloo pit.  When soil, ash, 
and leaves are added to excreta, it changes quite fast into 
compost. The daily addition of soil and ash also helps to 
control flies and smells. When the Arborloo pit is full, the 
toilet is moved to another place and a thick layer of soil 
and leaves is placed over the pit contents. A young tree is 
planted in this soil and is watered and cared for and also 
protected against animals. The toilet is used again in the 
same way in the new Arborloo site, and same process is 
repeated. After some years trees will be growing where 
the toilet was before. A new orchard of fruit trees or a 
woodlot of gum trees will be growing, using the com-
post formed from the excreta. In this way our excreta is 
recycled!” (18) 

New dug pit with 
supporting ring 

beam

Arborloo in use

Tree planted in pit using 
compost
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COMPONENTS

The components of the Arborloo incude: 
- a shallow pit
- a “ring beam” to protect the pit
- a slab which sits in the ring beam
- a moveable superstructure which surrounds the slab

The overall way the Arborloo works is that when a pit is 
nearly full, a new pit is dug at a site nearby and the latrine 
slab and structure are moved to the new pit. The only 
component that stays behind is the ring beam, which will 
permanently remain on each pit. It should take a house-
hold about 3 months or so to fill a pit with excreta and 
ash-sand mix, so each household will use about 4 pits 
per year. By the time the family has moved to pit number 
4, the first pit will have become compost usable in soil 

for vegetable and plant use. The slab and the house built 
around it can then return to pit 1, restarting the rotation. 
It is important that the pit be left to compost for one full 
year. (13)

TIMELINE OF PROGRESS

Month 1:
A first pit is excavated, and the Arborloo is placed on top. 
This is used until the pit is full.

Month 3:
Once the first pit is full a new pit is dug beside it, the 
Arborloo is moved and set up on the new site. 

Month 9:
A fourth pit is excavated once the first, second, and third 

TIMELINE OF ARBORLOO

Pit 1 (in use)             Pit 2 (not dug yet)            Pit 3 (not dug yet)   Pit 4 (not dug yet)

Pit 1 (full)             Pit 2 (in use)            Pit 3 (not dug yet)   Pit 4 (not dug yet)

Pit 1 (full)                   Pit 2 (full)                    Pit 3 (full)                Pit 4 (in use)



ARBORLOO IN ACTION

pit has been filled.  By now the contents of the first pit are 
nearly decomposed.

Month 12:
The contents of the first pit have decomposed into 
nutrient-rich soil, which is removed and used for crops or 
gardens. The excavated pit is ready for re-use.

The Arborloo is another great opportunity to plant more 
trees and create a possible grove for agricultural produc-
tion. This can be done by using the contents of the pit 
(filled with excreta, soil/ashes/leaves,etc.) and leveling it 
all off with a generous layer of leaves and fertile soil. This 
soil might come from another Arborloo or some leaf litter 
found under other local trees. The result is to plant trees 
that are in topsoil so the roots are placed well above the 
composting excreta layer below. Literally acres of toilets 
can become a grove of trees, all thanks to a new perspec-
tive. (18)

 The mulberry tree is a drought tolerant plant, hardy, and 
provides excellent fruit, rich in iron and vitamins A, B, 
and C. 

This can be applied to the Community Center designed, 
by creating an opportunity for locals to learn. Compost 
toilet starter kits could be distributed at the community 
center. This would include something along the following:

The starter kit would include:
- 8 liter bag of cement 
- 1 to 2 mulberry cuttings
- Instructions for slab and Arborloo construction
- Instructions for how to plant and care for trees (in pot      
    and then in ground) 
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COMPOST LATRINE

Composting latrines are another sustainable and sanitary 
type of latrine that can bring value to a community. The 
latrines are shallow vaults, into which kitchen waste, ex-
creta, etc. are all added. As waste and excreta break down 
over time they become compost which can later be used 
as fertilizer. 

The way the latrine works is through two shallow vaults, 
only one of which is used at a given time. When one vault 
is almost full it is covered with soil and left for at least 2 
years for all the contents to decompose. This allows for 
pathogenic (disease causing) germs to die. Once the first 
vault is closed the second vault it used, after which it 
switches back to the first vault. This rotation is similar to 
that seen earlier with the Arborloo latrine. 

The vault is usually built above ground level so that no 
water will flood and interfere with the process. Organic 
waste should be added daily to the vault to allow for 
break down of the excreta to occur. Some materials that 
can be added include ash, powdered horse dung, saw-
dust, leaves, etc. This will also help to reduce any odor 
issues. A sack of this material with a scoop should be left 
in the latrine for convenience and ready use after defeca-
tion. (19)

Advantages:
- Doesn’t need to be moved or have new vaults dug
- Good & valuable compost is produced
- Also can dispose of kitchen waste

As with all latrines, education of construction and use 
is key because if it is not done properly there is a risk of 
disease transmission. 
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CONSTRUCTING THE LATRINE

LESSONS LEARNED

After conducting research Trust learned that some people 
were skeptical about using their feces to grow food they 
would later consume. This valid concern needs to be ad-
dressed with practical demonstrations on the safe use of 
human manure. This could be included in the health and 
sanitation classes taught in the community center. 

Fertilizer from the ecological toilets can certainly become 
a household asset. It has been observed that in crops 
where commercial fertilizers were used the harvest was 
not as good as where human excreta was used. The trials 
have shown that an average Zimbabwean family saves 
$5000/acre by using human excreta in agriculture. The 
money saved would be invested in productive family eco-
nomic ventures with multiple opportunities for benefits. 

The project assumes that every household has a plot or 
garden to use the manure, but if households do not they 
should be encouraged to donate or sell their manure to 
a school or interested persons. Overall, the toilets offer 
safety and improved hygiene to vulnerable groups, espe-
cially children. At the same time girls and women benefit 
from increased privacy while the family has an enhanced 
social standing. (14)



LOCALS LEARNING IMPORTANCE OF HYGIENE

TEACHING CURRICULUM

iWASH - INTEGRATIVE WATER 
SANITATION HYGIENE

CAWST is a Canadian humanitarian organization focused 
on the principle that clean water changes lives. Seeds of 
Hope has worked with CAWST’s curriculum and formu-
lated a teaching curriculum that covers multiple topics 
that all relate to hygiene and sanitation. These classes will 
be offered in classrooms at the community center. There is 
a detailed day-by-day curriculum that covers the follow-
ing topics:
- Water cycle and sources
- How we use water
- How water is contaminated

- How contaminated water affects us
- How to protect ourselves from disease
- Using good sanitation
- Properly disposing waste
- Washing your hands
- Finding good water sources
- Protecting your water
- Treating your water

Here is an example of a lesson contained in this curricu-
lum: 

Lesson: Contaminated Water Contains Microbes That 
Make Us Sick

Key Message:
Contaminated water can make us sick.



TEACHING HYGIENE

Possible Questions:
- Have you or someone in your family been sick recently?
- Do you know why you or your family member was sick?
- Have you or your family ever become sick from con-
taminated water?
- How much money did you spend the last time someone 
in your family went to the doctor?

Content:
When water is dirty, we know that it is not good to drink. 
We may think clear water is safe to drink, but that is not 
always the case. There may be very small living things 
called microbes, pathogens, or micro-organisms (de-
pending on the language and culture) in the water. These 
microbes can be worms, parasites, and bacteria. Most mi-
crobes are so tiny that we cannot see them with our eyes.

If we drink contaminated water, we may become ill with:
- Diarrhea
- Vomiting
- Stomach pain
- Fever

(Talk about any water-related diseases that are common in 
the area.)

When we get sick, we may have to visit the doctor or 
even stay in the hospital. If we require medications to 
cure these illnesses, it can cost a lot of money. Sickness 
can cause us to miss school or work. Some illnesses are so 
bad that we may die.

There are a lot of consequences of using contaminated 
water.
Check for Understanding:
- What can you see in the water?
- What is something that you can’t see in the water, but        
    might still be there?
- What happens if you drink water that has microbes in it?
- What are the illnesses that we can get when we drink     
     contaminated water?
- What are some consequences of being sick?
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Learning to wash their hands with the tippy 
tappy. 



SPACES
COMMUNITY



SEEDS OF HOPE COMMUNITY CENTER

The Seeds of Hope community center seeks to bring 
individuals together and improve the community life here 
in Ndola. The community center will radiate as a place 
of pride for the locals. The center will bring together the 
neighborhood and create opportunities for social interac-
tion, for families to learn and develop in relationship with 
one another. It is not about a building, but rather the op-
portunity to unite the locals and create hope by enabling 
and empowering them. As stated in a case study of the 
Tsoga Community Center in South Africa, “The build-
ing will provide a community service that goes beyond 
mere architectural utility- the project was conceived as a 
stepping stone on a new path toward self-sufficient and 
ecologically healthy community.” This sense of commu-
nity interaction will be achieved in spaces such as the 
traditional Zambian structure, the “insaka” as well as a 
library and community garden. 

COMMUNITY IN AFRICA
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 “UBUNTU NGABANTU”UBUNTU IS AN AGE -OLD AFRICAN 
TERM FOR HUMANNESS - FOR CARING, 

SHARING AND BEING IN HARMONY 
WITH ALL OF CREATION. AS AN 

IDEAL, IT PROMOTES CO-OPERATION 
BETWEEN INDIVIDUALS, CULTURES AND NATIONS.



CURRENT INSAKA ON SITE

TEACHING CURRICULUM

Insaka is a Bemba word for, “place to gather.” It is derived 
from the verb “isa”, which means to come together. That is 
exactly what an insaka does, it brings people together for 
two main functions: socializing and cooking. The insaka 
structure resembles what Westerners would call a gazebo. 
Traditionally, people would gather under a tree because 
it is an enclosed space and offers protection from the 
weather. The insaka serves the same concept, offering pro-
tection from the rain and sun as well as a place for work-
ing or socializing. A cooking insaka is a small hut where 
fire is kept and women generally will gather around. The 
men usually go to the insaka as a main nucleus for meet-
ing and greeting. Insaka’s can be constructed in all shapes 
and sizes. The first step to building an insaka is to dig a 
shallow foundation and place burnt bricks or poles and 

mud to the height of about 1 meter. Next, the poles are 
placed into the ground .5 meters deep. It also is common 
for the poles to be placed before the walls are construct-
ed, and then the poles are either plastered into the walls 
or just sit outside of them. After the poles are built, the 
roof structure is constructed by thatch. 

Insaka’s are vital componants to the Zambian culture.  We 
will design a few different insaka’s that serve for differ-
ent programs. All will have traditional Zambian building 
materials and enable villagers to have a space to gather 
outdoors in protection. 

Inside current gathering insaka. 

Current gathering insaka. 

People naturally gather under trees for protection. 



IMPORTANCE OF A LIBRARY

LIBRARY

In the Bemba, “Lubuto” signifies knowledge, enlighten-
ment, and light. A library can bring all of these things and 
more to a community. The Library would serve as a place 
for people to collaborate and learn. Computers would be 
available for students to use as well as other non-profit or-
ganizations and visitors. The library would gather people 
together, educate and spur creativity, and ultimately equip 
people with knowledge that could be life changing. (20) 

WHAT CAN INTERNET ACCESSIBILITY DO 
TO HELP?

- Internet access improves a country’s   
     business environment and global competitiveness, and  
     increases labor productivity.
- Internet access will narrow regional divides, especially  
      those between rural and urban areas.
- Internet connectivity enables flexible labor markets.
- The Internet speeds up the globalization process 
      by enabling easy communication and transmission                 
     of information.

CASE STUDY: LESSIONS FROM LUBUTO

The first Lubuto library was officially opened on Sept. 21, 
2007, in Lusaka, Zambia, bringing a bit of cultural heri-
tage back into the countryside and books into the hands 
of the country’s most vulnerable children. The library 
is actually a series of three thatched-roof buildings that 
reflect traditional African architecture. The library consists 
of a small foyer-type building, along with a 4,000-book li-
brary/reading room and an arts/crafts room. This “full-ser-
vice”, facility provides education and information, along 
with a safe community space where kids can socialize. All 
of the books were handpicked, creating a well-balanced 
collection of top-quality readings. 

The President of the Lubuto library, Jane Kinney Meyers, 
has a goal to build at least 100 libraries in Zambia and 
surrounding countries in the next decade. She says the 
first library and those that follow will, “open the larger 
world to some of the most vulnerable and marginal chil-
dren and youth on earth”, one building at a time.
(20)
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“WE HAVE TO LOOK AT THE IMPORTANT 
ROLE THAT 

LIBRARIES CAN PLAY IN INTERNATIONAL 
DEVELOPMENT. 

WE CAN DO THAT AND STILL RESPECT 
AN INDIGENOUS PEOPLE’S CULTURE.” 

-MEYERS (20)



OUTDOOR AMPHITHEATRE: A PLACE TO GATHER

OUTDOOR AMPHITHEATER

Seeds of Hope would like to have a large gathering area 
for people to come and view shows, listen to talks or lec-
tures, and have a bigger facility that can bring people to-
gether. This amphitheater will have a gradual slope that is 
created with excavated soil on site. This will reduce costs 
and also produce sustainable measures by reusing on site 
materials. The berm created with the soil removed will 
provide a sense of space that elevates the audience sitting 
toward the back. The main stage for viewing will consist 
of a covered area that resembles traditional “insaka” ar-
chitecture. The overall amphitheater will also be covered 
by a canvas material, which offers a source of shade and 
protection from the extreme weather. The amphitheater 
will seat about 120 people. 

PLAYGROUND

A playground will be designed on the site at the Seeds 
Of Hope Community Center. This will be located near 
the farmers market, offering  a place for children to play 
while parents shop. The playground will create a learn-
ing experience for children allowing them to stretch their 
imagination, but also be engaged in a global map that is 
painted on the ground, native natural materials, recycled 
materials, and age appropriate play structures. All of the 
images displayed are from Professor Dave Watts, from 
California Polytechnic University. These are great example 
of how children enjoy the natural play structures. 

Amphi- Greek meaning

 “on both sides”

 or 

“around”

Theatron- 
“place for viewing” 
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Natural built landscape from local materials 
including activities like hop skotch and swings. 



DEMO
ARCHITECTURE



DEMONSTRATIONS

The architecture demonstration areas will model the idea 
of synergy between environmental sustainability and 
social equity. As stated in the Tsoga Community Center 
case study, “Sustainable construction implies a strong 
commitment to local culture, skills, and materials.” This is 
something we want to achieve in the architecture demo 
area, creating a place where local materials are crafted to 
meet the needs of the people in a sustainable manner. The 
demo area will show people how to construct their homes 
and businesses with renewable materials and advanced 
technology. The structures proposed—such as hale bales, 
compressed earth, etc.— all respect the cultural heritage 
and identity of the area, enhancing and reaffirming the 
local culture. The methods proposed will also be cost 
effective and energy efficient. The architecture spaces are 
meant to be flexible in design, allowing for adaptability 
and durability. 

CURRENT SEEDS OF HOPE BUILDING
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HOW IT WORKS

QUADROR - INNOVATIVE SPACE TRUSS 
GEOMETRY

One billion people, or one third of the urban population, 
do not reside in a proper habitat. Dror Design Group has 
developed a groundbreaking strategy (named QuaDror) 
that provides maximum impact using minimum energy. 
Due to the accessibility and simplicity of the QuaDror 
system, Seeds of Hope can train and implement this strat-
egy instantly and effectively. (21) 

The geometric system of a QuaDror Home is based on 
four identical L-shaped members of various embodied 
elements assembled with specific joints.  This innovation 
presents great structural efficiency and tremendous poten-
tial for a didactic solution to the global issue of habitat. 
After undertaking rigorous analysis and testing, the 

geometric system proved to have overwhelming strength. 
Results showed a 30% material reduction when construct-
ing I-Beam metal frames and 40-80% less material when 
using concrete for retaining walls. (21)

In circumstances that require mass quantities in a short 
period of time (natural disasters, refugees, etc.), QuaDror 
kits can be factory assembled and shipped.  A basic struc-
ture (as shown) requires 4 articulated connecting joints 
and 8 static joints that allow the assembly of structural 
members made from local materials (wood beams, bam-
boo, etc.).  The easy-assembly can be made flat on the 
ground and easily lifted up and opened to a strong self-
standing structural frame. The QuaDror structural frame 
opens up four identical reverse triangles on opposite 
sides, which gives the structure its unique strength. (21)

Due to their ability to adapt to various conditions and to adopt various materials, the QuaDror connecting 
joints are easy to ship:

    A 20 feet long container can contain 648 QuaDror Kits, which   
    allow the construction of 648 QuaDror Homes   
  

    A 40 feet long container can contain 1296 QuaDror Kits, which   
    allow the construction of 1296 QuaDror Homes



HOW IT WORKS

RAMMED EARTH

Rammed earth construction is sustainable, efficient, 
available, inexpensive, and easy to learn.  However, if not 
implemented properly the system will fail to attain proper 
compressive strength and weatherproofing.  With the 
proper resources and facilities, Seeds of Hope can train 
the community how to properly install this system.  Given 
this skill and a minimal amount of resources, members of 
the community can construct their own homes and/or use 
this skill to start a business.

THE SYSTEM

Rammed earth is a technique for building walls using the 
raw materials of earth, chalk, lime, and gravel. It is an 
ancient building method that has seen a revival in recent 
years as people seek more sustainable building materials 
and natural building methods. Rammed-earth walls are 
simple to construct, incombustible, thermally massive, 
strong, and durable. Construction does not require much 
machinery (such as powered tampers); however, they are 
susceptible to water damage if inadequately protected or 
maintained. 

A rammed earth wall begins with a temporary formwork, 
usually made of wood or plywood, to act as a mould for 
the desired shape and dimensions of each wall section. To 
prevent bulging or deformation from the large compres-
sion forces involved, the form must be sturdy and well 
braced, and the two opposing wall faces must be clamped 
together. Damp material is poured in to a depth of 4 to 

10 feet and then compacted to around 50% of its original 
height. The material is compressed iteratively, in batches, 
gradually building the wall up to the top of the frame. 
Tamping can be done by hand, although it is very labor-
intensive. Modern construction tools such as a ‘Jumping 
Jack’ will save on time while increasing the compaction 
percentage.  Once a wall is complete, it is strong enough 
so that the frames can be removed immediately.  Exposed 
walls should be sealed to prevent water damage. (22)

TRUTHS ABOUT RAMMED EARTH

- The compression strength of the rammed earth increases  
   as it cures, taking approximately 2 years to reach       
   maximum compressive strength.
- Cement, rebar, bamboo reinforcing, and/or asphalt          
   emulsions can be used. 
- Colored oxides or other items, such as bottles or pieces  
   of timber, can add variety to the structure.
- The compressive strength of rammed earth can be up to  
    620 psi.
- Properly built rammed earth can withstand loads for       
   hundreds of years.
- Humidity is held between 40% and 60%.
- Substantially soundproof
- Termite-resistant
- Non-toxic

- Biodegradable

-A 10-inch thick wall has a fire rating of 3 hours 41       
   minutes.
- Engineers recognize rammed earth as a load bearing 
system. (23)



BAMBOO CONSTRUCTION

We need radical new ideas for housing. Housing that is 
not only affordable but reliable and strong. 

One of the best structural materials available in abun-
dance is bamboo. It has a matrix of ligno-cellulose, 
which provides better tensile and compression strength 
than iron. Bamboo occurs in many sizes and degrees of 
hardness, and occupies a wide range of habitats through-
out Africa. Zambia has three native species of Bamboo, 
including the Guadua Angustifolia, which has been used 
extensively as construction material in poverty-stricken 
regions. (24)

Bamboo is highly functional, workable, beautiful, and 
an earthquake-indifferent material. It is possible to build 
multiple-story buildings with bamboo. Whereas trees 
must be replanted when they are harvested, bamboo roots 
sprout up again quickly. Some species grow at an incred-
ible rate of 91 cm per day. (24)

While bamboo has been used extensively, its use as a 
structural material has remained limited because once 
harvested, it is quickly infested by insects and fungi. This 
weakens the inner part, particularly affecting the joints.  
However, bamboo can be preserved for at least 50 years 
using pyrolytic acid. Burning leftover pieces of harvested 
bamboo in a large oven smokes the bamboo poles. The 
smoking extracts the acid from inside the bamboo and 
evenly applies it to the surface. (24)

BAMBOO AS A STRUCTURAL MEMBER

Bamboo for construction is best when cut right after new 
shoots have started to grow, as the plant will have given 
all its starch to the new culm. It is important to cut bam-
boo just above the node at the base.

To protect bamboo from fire, plaster should be used. For 
structural bamboo it is important not to penetrate the 
septum, as it is the crucial part of the bamboo’s strength. 
Small diameter holes can be put in the sides of bamboo, 
however. To avoid problems it is important that the bam-
boo is dry before used in construction. (24)

Bamboo construction joints are formed by creating “flaps” 
at the end of a culm by incising the bamboo radially. The 
soft inside of each “flap” is cut away, allowing them to 
bend easily. Besides increasing structural strength, this 
method protects against insect entry. (24)

Bamboo is useful for different things at different ages:
<30 days it is good for eating
6-9 months for baskets
2-3 years for bamboo boards or laminations
3-6 years for construction
>6 years bamboo gradually loses strength up to 12 years  
     old

BAMBOO AS CONCRETE 
REINFORCEMENT

Many studies have been done to determine the feasibility 
of using bamboo to reinforce concrete. The problem is, 
however, that bamboo soaks up the water in the concrete; 
this causes the bamboo to swell then shrink, which can 
sometimes break the concrete. In addition, adhesion 
between the bamboo and the concrete is poor. Feasible 
uses of bamboo with concrete include making stirrups 
with 9-month-old bamboo. Also, tanks can be made by 
applying cement plaster to bamboo baskets; these can be 
used for toilets or water storage. Waffle slabs of concrete 
can be formed utilizing bamboo baskets to create the void 
spaces. Woven bamboo mesh at 6” on center can be used 
to reinforce a 5” concrete slab. (24)

ENVIRONMENT

In addition to its structural benefits, bamboo is very 
environmentally friendly.  Many species grow rapidly in 
eroded soil, and even in contaminated brown fields, help-
ing to recover the soil and improve its condition in a little 
over a decade.  
Although one cubic meter of mature bamboo sequesters 
less carbon dioxide than one meter of pine wood, it grows 
exceptionally quickly and requires a relatively small 
amount of land. One pine tree requires ten square meters 
of land to grow. One square meter of land can accommo-
date two bamboos. So, bamboo captures an estimated 40 
times more carbon dioxide per hectare per year than pine 
trees. (24)
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RELIGION

The most prevalent religion in Zambia today is Christian-
ity. Christian denominations include: Roman Catholic, 
Anglican, Pentecostal, New Apostolic Church, Lutheran, 
Seventh-day Adventist, Jehovah’s Witnesses, The Church 
of Jesus Christ of Latter-Day Saints, Branhamism, and a 
variety of Evangelical denominations.

RELIGIOUS STATISTICS
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LIFE EXPECTANCY

Average life expectancy at birth 
as compared to the United States

EARTHQUAKES AND STORMS

Basic bamboo homes, when constructed properly, can 
withstand earthquakes, wind gusts of 100 km/h, and three 
meters of snow on the roof.

SEEDS OF HOPE AND BAMBOO

In Zambia, Bamboo is prevalent and often free.  It is struc-
turally sound and easy to work with.  However, training is 
required for it to be used properly. 

The new Seeds of Hope community development center 
will have a bamboo construction demonstration area, 
bamboo curing oven, and training classes on proper 
construction techniques.  With this skill, community 
members will be able to construct homes for a fraction of 
the current cost.  

PUTTING BAMBOO TO WORK



HAYBALE MATERIAL

HAYBALES CONSTRUCTION

In the architecture demo area we want to portray a variety 
of sustainable housing solutions for people to learn. One 
that has worked very well is straw bale construction. 
Straw bale construction uses baled straw from wheat, oats, 
barley, rye, rice, etc. in walls that are covered by stucco. It 
is important to realize the difference from straw and hay. 
Straw is the bale that is traditionally a waste product from 
tilling that farmers usually will use as animal bedding or 
landscape supply. Straw is the dry plant that is the dead 
part of the plant in a field after the mature part of the plant 
has been harvested for seed. On the other hand, hay bales 
are made from livestock feed grass that is alive and more 
expensive than straw. (27)

Originally seen in the plains of the US in the latter 1800’s 
and early 1900’s, this technique of home building serves 
as a great low-cost alternative to a highly insulated home. 
Straw bale construction has the advantage of being very 

flexible and can be used for ultimately any building 
type- a home, church, offices, airplane hangers, etc. What 
makes the straw bale construction so flexible is the fact 
that is can be curved into walls, arches, notched, gouged, 
cut in half, etc. 

The actual act of doing straw bale construction can be 
accomplished with unskilled labor, making this an eco-
nomically attractive technique of building. It is better to 
build straw bale housing when it is harvest time because 
materials will be cheaper. 



“Two hundred million tons of straw 
are burned annually in the US. The 
stability and lack of weathering in 

straw is not desirable in agriculture 
but quite desirable in construction.” –SustainableSources.com
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BRICK MATERIAL

RAINWATER CATCHMENT

Seeds of Hope would not only like to adopt sustainable 
practices on the community center site, but teach locals 
as well. A perfect example can be seen in the rainwater 
harvesting program. Rainwater harvesting can improve 
a water supply within a community in a practical and 
affordable way. The main use of this water would be for 
domestic use, allowing users to have a reliable water sup-
ply that is clean. The classes that will be offered on site 
will allow locals to learn all of the following: 
-  Identify various solutions for water and sanitation for the  
    poor in developing countries
- Describe the main components of any rainwater        
    harvesting system for domestic use
- Identify, assess and select appropriate 
    rainwater harvesting technologies to meet local needs  
    and  conditions
- Construct various rainwater harvesting system            
   components and instruct users on its correct installation,  
   operation and maintenance
- Explain different ways to implement a water, hygiene,           
   and sanitation program in association with a rainwater     
   harvesting system

- Establish a network of contacts with other project        
    implements

These learning objectives will be taught in classrooms that 
have adopted curriculum from the Center for Affordable 
Water and Sanitation Technology (CAWST) 



As you can see, Seeds of Hope is already teaching people how to build cisterns 
for large water containment with brick construction.
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FRONT ENTRANCE OF COMMUNITY CENTER

TSOGA COMMUNITY CENTER - SOUTH 
AFRICA

What did we learn and how can this be applied to our 
community center? 

This case study looks into another community center 
that resembles the program we want to achieve with 
our project. The case study is about 80 pages of detailed 
sustainable methods that we want to emulate. The case 
study put it perfectly when they stated, “A review of the 
design and construction processes through which this 
building was created is instructive because the building 
embodies thoughtful and effective approaches that can be 
beneficially applied to many projects around the world.” 
This includes our project. Every design decision is care-
fully considered to produce a work of optimum techni-
cal, social, environmental, financial, and cultural value. 
The project shows how these decisions not only shape 

the architecture and effect the environment, but also to a 
surprising degree enhance the social and economic well-
being of people with urgent needs. Some key points the 
case study touched on include the following:
 - sustainable construction
 - ethical standards and social equity
 - ecological quality and energy conservation
 - economic performance and compatibility
 - contextual response and aesthetic impact
 - program of indoor spaces and outdoor uses



THE HUNGER PROJECT
This case study was about an organization called the 
Hunger Project. This organization has a detailed step-
by-step process to building lasting change in commni-
ties across the world. The Hunger Project’s methodol-
ogy is implemented through epicenters—clusters of 
rural villages where women and men are mobilized 
to create and run their own programs to meet basic 
needs. After several phases over a five to eight year 
period, an epicenter becomes self-reliant, meaning 
it is able to fund its own activities and no longer re-
quires further investment from The Hunger Project. At 
SOHIP community center, we want to create a similar 
time line where ultimately people are self-reliant, 
empowered, and enabled to eventually provide for 
themselves. An epicenter is defined as a cluster of 10 
to 15 villages within a 10km radius, with a population 
of approximately 10,000 people, that come together 
to meet basic needs. The centerpiece of the strategy 
is an L-shaped epicenter building that houses the com-
munity’s programs for health, education, food security, 
and economic development. The community elects 
an overall epicenter committee and forms subcom-
mittees to manage each program. The case study 
has a detailed description of each phase and what it 
involves. Phase one, mobilization, allows people to 
create a vision of a future free from hunger, commit to 

realize that vision, and inspire and organize people to 
take self-reliant action. Phase two, the tipping point, 
takes about another year and involves the cluster 
of villages working together and constructing their 
epicenter building. We love the idea of people actu-
ally physically building their own community center 
from the sustainable architecture methods they are 
taught.  Phase three, progress on all fronts, includes 
the people in the epicenter making progress through a 
number of channels, including solidifying and creating 
an even more powerful partnership with local govern-
ment. Other areas they focus on that overlap with our 
program include the following health, education, food 
farming, income, and gender equality. The fourth and 
final phase, self-reliance,  occurs when the Epicenter 
communities can meet their own basic needs and have 
become agents of their own development. Looking 
at each of these phases organized in this manner was 
enlightening for us to see how long it takes to really 
see a direct impact on the people and place.
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SLAVERY TREE HAS FALLEN

CULTURAL ICONS
This very old Mupapa tree  (Afzelia quanonsia) tree, on 
which two species of wild fig are parasitic, stands in Ma-
koli Avenue, Ndola. It appears that Swahili traders, includ-
ing Chipembere, Mwalabu and Chiwala, who arrived in 
the area during the 1880’s, erected a stockade on part of 
the site of modern Ndola, and that this tree provided a 
shaded meeting area within the stockade. Councils of war 
were held there and groups of up to seventy captives from 
the surrounding population were occasionally sold there 
to Mambundu from Angola. The majority of the captives 
were, however, not sold but were shared out among the 
Swahili and kept to fight for them. The slave trade was 
abolished during the first decade of last century, with 
the establishment of the British Colonial administration. 
(Ndola Boma was founded in 1904). The plaque at the 
foot of the tree reads:-

This plate has been placed on this mupapa tree to com-
memorate the passing of the days when, under its shade, 
the last of the Swahili traders, who warred upon and en-

slaved the people of the surrounding country, used to cel-
ebrate their victories and share out their spoils.’
The Slave Tree features in the coat of the City of Ndola.

Although this tree was a key location in the slave trading 
route, we don’t think it is a monument to  be proud of. We 
understand that different cultures have different morals and 
standards, but this tree represented bondage. Originally, 
it signified bondage to other people, but now it might be 
bondage to poverty, bondage to poor health, etc. Our proj-
ect is about breaking that bondage and empowering the 
people.  As you can see in the picture in the corner, the 
tree fell down a few years ago after standing for hundreds 
of years. We feel that the tree falling is symbolic of the 
yolk of slavery being broken, not only in Zambia but all 
throughout Africa and our world. We want to create a new 
cultural icon on our site that represents freedom; freedom 
from poverty, poor health, lack of resources, wasteful meth-
ods, and most of all, spiritual freedom.
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RELIGION

The most prevalent religion in Zambia today is Christian-
ity. Christian denominations include: Roman Catholic, 
Anglican, Pentecostal, New Apostolic Church, Lutheran, 
Seventh-day Adventist, Jehovah’s Witnesses, The Church 
of Jesus Christ of Latter-Day Saints, Branhamism, and a 
variety of Evangelical denominations.

RELIGIOUS STATISTICS

Indigenous

Muslim/Hindu

Christianity
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38
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LIFE EXPECTANCY

Average life expectancy at birth 
as compared to the United States

BIKES IN ZAMBIA
Zambikes is a fascinating young Social Enterprise that 
aims to become much more— but no less— than a 
prolific seller of low-cost, quality bicycles.  In their own 
words:

Zambikes	is	a	social	business	that	manufactures,	assem-
bles	and	distributes	high	quality	bicycles,	bicycle	ambu-
lances	and	cargo	bicycle	trailers	to	the	underprivileged,	
empowering	individuals	to	fight	the	mindset	of	poverty	
and	address	the	economic	and	social	needs	of	Zambia.

During a mission trip to Zambia sponsored by their uni-
versity in 2004, cofounders Dustin McBride and Vaughan 
Spethmann noticed the significant impact bicycles had on 
the local life and economy, and also the huge remaining 
need for them.  In 2007, after drafting a business plan for 
a college class, they held a pivotal meeting with fellow 
cofounders Gershom Sikaala and Mwewa Chikamba, 
where their vision was elucidated and the company of-
ficially born.

Since then, the impact of Zambikes has been far-reaching; 
they have delivered over 8,000 bicycles, and have ex-
ported over 300 bamboo bike frames. Additionally, 900 
“Zambulances” and “Zamcarts” have been manufactured 
to date. Zambikes has employed an average of thirty Zam-
bians over the course of its five-year life, while providing 
education sponsorships for half of them.

More important than statistics are the stories of the 
incredible impact this small social business is hav-
ing within the nation of Zambia. First, there are the 
employees; several see employment with Zambikes as 
nothing less than a life-changing opportunity. Business 
accounts clerk Margaret Mwaanga explains, “ZAM-
BIKES	has	changed	me	now	that	I	feel	I	have	a	great	
job,	and	it	is	going	to	help	me	raise	money	for	school	
and	help	my	parents	to	sponsor	my	three	young	sib-
lings.”	Then,	there	are	the	many	Zambians	who	have	
benefited from the bicycle ambulances (Zambulances) 
that have been stationed throughout the country. 
Production Coordinator Antone Bwalya testifies that 
he knows at least forty mothers have been transported 
to rural health clinics in Zamulances to give birth—in 
many cases, there would have been no other way to 
safely take the expectant mother to safe birthing condi-
tions. Finally, there are the trailers (Zamcarts), which 
have been enabling farmers to transport a much larger 
amount of their crops for less effort, increasing their 
income opportunities.

In sum, this smart business with a big heart is catalyz-
ing economic development in one of the poorest areas 
in the world by empowering individuals—“turning Af-
rica around one bike at a time.” This mindset—reliev-
ing poverty through a mix of technical and relational 
empowerment—has Journeyman’s unreserved support, 
and is something we are hoping to emulate with this 
development center. (28)
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Being designers in the US, we have not had the opportu-
nity to visit Zambia yet. Therefore we have relied greatly 
on outside sources to not only learn the Zambian culture 
and people, but the site as well. Near the site is another 
organization titled, Grace Academy that represents 
another NGO incidentally also named “Seeds of Hope.” 
This academy is a boarding school for children affected 
or infected by HIV. Mleke Wishart, a Seeds of Hope Child 
Sponsorship Co-coordinator, has been extremely helpful 
in bridging any disconnect between us and the site. Here 
are some questions with replies that will be helpful with 
understanding the site.

INTRODUCTION TO SITE AND CONTEXT

“Ndola has a population of almost 500,000. Many people 
live in the shantytowns surrounding the city. They are 
called compounds and there are 12 of them at least. 
Houses in the compounds are built of a mud brick made 
from anthill dirt. There is usually no electricity, no sew-
age. Most children living in the compounds do not attend 
school (unless they are lucky). There are child headed 
households. People live on $1.00 to $2.00 per day. Many 
people are suffering from malaria, malnutrition, starvation, 
tuberculosis and HIV. Anti-retroviral drugs are available to 
all Zambians; many are able to get treatment. HIV is still a 
stigma but attitudes are changing. There are 2 hospitals in 
Ndola, a children’s hospital and an adult hospital. Meds 
and food must be bought (or brought in by family).” - 
Mleke Wishart

The site is very easy to access, located just outside of 
Ndola and on the main road (T3) to Lusaka, which is the 
capital of Zambia. The approximate property size is 63 
acres and the site has a power source nearby, right off the 
main road. There is also a high water table on the west 
side of the property. 
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We will blend	the	unique	history	and	culture	of	Zambia	
to deliver a design that is innovative and sustainable. The 
tree represents growth and nature. These are elements that 
we want to encourage on the site. The community center 
will bring life to people so they might provide and live life 
more abundantly. The Seeds of Hope community center 
will work to:

-	Train	people	to	improve	their	communities	through	
holistic	community	development

-	Equip	people	with	the	tools	and	practical	skills	to	solve	
problems	within	their	own	communities

-	Transform	impoverished	communities	by	bringing	in	
knowledge	that	will	free	them	from	waterborne	disease	
and	improve	their	health	and	quality	of	life

Human 
Consciousness

Technology Natural 
Systems

Balanced 
Interdependent
Relationships

Our	goal	in	design	is	to	create	a	cohesive	blend	of	
new	sustainable	and	innovative	technologies,	using	

the	natural	and	built	environment.
-	Samantha	Nason



WHAT IS THE WEATHER ON THE SITE LIKE?

“Rainy season starts mid-November to April. During rainy 
season it rains every day but only for an hour or so (and 
during the night too). The rain can be torrential; it comes 
in fast, rains very hard and then stops suddenly. Thunder-
storms are common. After the rain stops the sun comes 
out, the air is clear and warm and it’s hard to believe that 
it was raining so hard. If a ditch or stream gets plugged 
there can be flash flooding. The Zambians hate the rain 
and as soon as it starts raining everyone hurries for shelter; 
it seems like everything stops while it’s raining. The dirt 
turns to mud and the rain is bad for the mud brick houses 
as it causes the bricks to crumble.”- Mleke Wishart

WHERE IS THE NEAREST TOWN, HOW FAR 
OF A DRIVE? 

“Ndola is a 15 minute drive from the site. Ndola is a 4 
hour drive from the capital city Lusaka and a 1 hour drive 
from Kitwe the copper mining town.” - Mleke Wishart 

IS THE MAIN ROAD VERY NOISY?

“The main road always has traffic, lots of diesel trucks that 
aren’t regulated. So a lot of exhaust and noise from the 
trucks. The main road is a single lane highway. If a truck 
breaks down or loses its load it can cause great delays. 
People travel in the back of pickup trucks. It can be dan-
gerous. They drive on the left-hand side of the road. Trucks 
loads are often huge and lopsided.” - Mleke Wishart 

WHAT DO PEOPLE LIKE TO DO WHEN 
NOT WORKING? 

“Soccer is the favorite sport. You can see kids playing soc-
cer everywhere with homemade balls made of plastic or 
cloth wound up tight. The men drink beer called chibuku, 
shake shake, or home-brew. The women visit with each 
other. Everyone sings, they are amazing singers. The wom-
en will get together for traditional dancing when there is 
going to be a wedding. The instruments are drums. People 
attend church on Sundays where there is lots of singing. 
The sun sets at 6:30pm, rises at 6-6:30 am. Once the sun 
is down there is not much to do in the poor areas as many 
homes do not have electricity.“ - Mleke Wishart



VEGETATION ON SITE

AVERAGE DAY OF A WORKER IN A SEEDS 
OF HOPE COMMUNITY CENTER

People will usually take a bus or be picked up by a Seeds 
of Hope van to arrive on site by 8:00am. Then a long 
workday begins, consisting of farming, working on drilling 
rigs, and hand pump repair or farming. Lunch is cooked 
in the kitchen on site and the day usually ends around 
5:00pm. 

AVERAGE DAY OF A ZAMBIAN

“People who live in the compounds, if they have work, 
will get up early and walk to work (may take an hour) or 
take transport by mini-bus. People from the compounds 
are usually illiterate and not skilled so jobs include 
domestic workers (housekeeping), washing, guards, and 
groundskeepers. Even educated people like teachers live 
in the compounds.  People work for long hours. Labor is 
cheap so most jobs that we do in North America by ma-
chine are done by hand in Zambia. They walk home, cook 
some nshima, and at night I think they go to bed early 
as it gets dark. Labor is long and hard and commuting is 
time consuming. Children may stay home by themselves 
or looking after younger siblings. Sometimes farm workers 
wait at a certain point to see if they can get work for the 
day, a farm truck will pick them up and take them to the 
farms to work.” - Mleke Wishart

WHAT WE PLAN TO GROW ON OUR SITE

AGRICULTURE

Lettuce, maize, tomato, onion, cabbage, cucumbers, 
avocado, carrots, bananas (all kinds), mangoes, papaya, 
passion fruit, pumpkin leaves, rape (green leaves), peanuts 
(ground nuts), watermelon, green beans, peppers.

FLOWERS

Bougainvillea, honeysuckle, hibiscus, bird of paradise, 
protea flowers, begonias, impatiens; in May poinsettia 
plants are blooming - they are about 3 feet tall, and the 
leaves are spread out - different than the smaller poinset-
tias we have here at Christmas time.

Site and Design | 97



D
O

R
M

IT
O

RY

LI
-

B
R

A
RY

H
Y

D
R

O

K
IT

C
H

EN

EN
TR

Y PL
A

ZA

A
G

 L
A

N
D

SH
O

P
FA

R
M

ER
S 

M
A

R
K

ET

LA
TR

IN
E

O
R

C
H

A
R

D

C
LA

SS
ES

IR
R

IG
. 

R
A

IN
 

W
AT

ER

AG LAND

O
FF

IC
E

O
U

TD
O

O
R

 
A

M
PI

TH
E-

AT
R

E

V
ER

M
I. 

A
R

C
H

IT
EC

TU
R

E 
D

EM
O

B
IO

SA
N

D
A

U
TO

B
IK

E
C

A
R

PE
N

.
M

ET
A

L

W
AT

ER
LA

B

ST
OR

AG
E

D
EM

O
G

A
R

D
EN

Th
is

 d
ia

gr
am

 sh
ow

s h
ow

 w
e 

ha
ve

 b
eg

un
 to

 g
ro

up
 

th
e 

di
ffe

re
nt

 m
od

ul
es

 b
as

ed
 u

po
n 

th
ei

r r
el

at
io

ns
hi

p 
to

 e
ac

ho
th

er
. T

he
 si

ze
s o

f t
he

 sh
ap

es
 a

re
 sc

al
ed

 
ap

pr
ox

im
at

el
y 

to
 sp

ac
e 

ne
ed

ed
. F

or
 e

xa
m

pl
e,

 th
e 

ki
tc

he
n 

sh
ou

ld
 b

e 
pl

ac
ed

 n
ea

r t
he

 o
ffi

ce
 a

s w
el

l a
s 

th
e 

do
rm

ito
ry

 a
nd

 th
e 

fa
rm

er
 m

ar
ke

t s
o 

th
at

 u
se

s m
ay

 
ov

er
la

p.
 



AFRICAN TEXTILES

African textiles are very bright and lively, resembling the 
village life. These will be present on the site, in places such 
as the market and the open courtyards, and the community 
gathering places such as the Insaka’s. 

TEXTILE INSPIRATION
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Henry Tayali- Zambian Artist interpretation of 
Village: Lively, Active, Social, Connected

DESIGN INSPIRATION



PAINTED HOMES

ZAMBIAN VERNACULAR

A distinct vernacular architecture is often seen here, 
displaying the traditional act of painting about 1 meter of 
some sort of design. This design might include a pattern 
or a simple straight line. Other ways to paint the house 
include images of animals, family names, bible quotes, 
geometric shapes, or village scenes. The colors of the 
paint generally depend upon the soil type. This might 
include shades of earth clays such as brown, tans, reds, 
oranges, and blacks. 

This is applicable in the design of the community center 
because we would like to adopt this cultural characteristic 
in the building layout through signage and way finders 
along the paths. 

add images of 1 meter hereThe first meter of the house is generally decorated with paint 
of some geometric shape. 



Site and Design | 101



Design | 102

SITE PLAN
The landscape has been designed for groups of tours to go around the site and 
interact with the exciting and empowering programs offered. The overall pathway 
makes a large loop around the site, stopping along the way at the classrooms, 
agriculture fields, the “look-out” insaka, architecture demonstration area, playground, 
and amphitheater. The tour begins and ends in the main office area, where people 
can see a display of items that are produced on site such as bikes, biosand filters, and 
sewing masterpieces. 
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TO LOWER SITE
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SITE COMPLEX BREAKDOWN

THE PLAYGROUND

MISSION DORMS

TOUR PATH

CENTRAL COMPLEX
The playground is designed from overlapping circles that emulate 
a ripple effect. Although some might see this area as simple as 
children’s play, what we really want to occur in this space is 
community interaction and fellowship. Families with children 
of all ages can gather and grow, eventually rippling out and 
affecting others in their community. The play structures in this 
area will be made with local found materials such as bamboo, 
wood, boulders, and bricks. The structures that have been 
successful in developing nations include swing sets, balancing 
beams, climbing structures, life-size mancala, hopscotch, and 
painted murals that offer educational value such as a map. The 
area will have a low retaining wall that will allow for parents 
to gather and watch their children interact. The location is also 
conveniently planned next to the farmers market so that children 
might have the opportunity to play while parents’ shop and sale 
goods. 
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INDUSTRIAL SECTION

INDUSTRIAL SECTION

CLASSROOMS

STUDENT 
DORM

THE TIPPY TAPPY

The industrial section is the heart of where skills taught 
will be put into action. This section consists of a water 
drill, biosand filter factory, metal fabrication, carpentry, 
and auto repair area as well as storage for each of these 
programs. Here locals will be able to put their skills to 
use in building hands on results. The location for these 
facilties was placed toward the east end of the site in 
order to have it be more of an industrial working zone 
that does not interfere with community events in the 
ampitheatre or market. The facilities have a main road in 
close relation for when equipment needs to be repaired 
or delivered. 

The tippy tappy is the way that locals are becoming aware of the importance of hand washing. Water jugs hang from a nearby 
tree branch offering water that is sanitary and most of all convenient for someone to wash their hands after using the latrine or 
cooking. We have placed the, “tippy tappy”, area near the dining hall to conveniently create a place for people to gather and 
learn the importance of hygiene and sanitation before a meal. 



CENTRAL COMPLEX 
Being that it is at the entry of the site and the first thing that any visitor would 
see, the central complex is the check-in point for anyone coming to attend 
classes or learn about Seeds of Hope. The office is the administrative heart of the 
operation. The bike shop and kitchen are also integral parts of the site that will 
be frequented by community members, and therefore are located conveniently 
on the site as well.
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Surrounding the main mission dormitory are 
three separate bungalows, intended for use by 
missionary couples or any other small number of 
foreign visitors who may be visiting the site for 
a longer period of time, during which it would 
not make sense to stay in the large dorm. These 
bungalows are basically guest houses, containing 
a small kitchen, living room, full bathroom and 
bedroom. The living room has a folding glass 
door that opens up onto a good sized covered 
verandah which will be a nice place to sit during 
the warmer months of the year.

F

living/dining space (212 sf )

bathroom (58 sf )

bedroom (129 sf )

outdoor living (308 sf )

THE BUNGALOW
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THE OFFICE

F

0. 1:153.55

waiting area/reception/
entry/resource center   (768 sf)

private director’s office  (91 sf)

private manager’s office (76 sf)

accounting work space (274 sf)

accounting private office (53 sf)

custodial closet (52 sf)

conference room (248 sf)

break room (98 sf)

file storage/safe (74 sf)

This building was designed heavily based on 
functionality. The Seeds of Hope staff informed the 
design team what has been working well at their 
current facility and where more space is needed. The 
center of operations for Seeds of Hope is located in 
this building, including the accounting department 
and directors’ offices. In keeping with the cultural 
norm, this building is thatched, as are all the others in 
the central complex. The conference room and main 
offices look out with view to the orchards at the south 
of the structure. Accounting looks out towards the bike 
shop and other buildings in the complex.

F

0. 1:153.55

waiting area/reception/
entry/resource center   (768 sf)

private director’s office  (91 sf)

private manager’s office (76 sf)

accounting work space (274 sf)

accounting private office (53 sf)

custodial closet (52 sf)

conference room (248 sf)

break room (98 sf)

file storage/safe (74 sf)



 Design | 110

THE BIKE SHOP

The bike shop is a huge focal point of this 
campus, as bikes are such an integral part 
of this community and fulfill the basic 
transportation needs of so many people here. 
Not only is this a location where individuals 
can come to buy parts and bikes, but they 
can also bring in their personal bike to have 
it worked on by a trained technician. To 
the north of the building there is a covered 
verandah where people can wait if their bike 
is getting worked on. There will also be bike 
racks for people to securely leave their bikes 
while they take care of any other business at 
the Seeds of Hope site.

1:100

bike workshop

bike retail shop

restroom
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THE KITCHEN

The kitchen was designed with multiple 
functions in mind. This area can serve as 
a facility to cook meals for large groups of 
people on the site, whether mission groups, 
students, or day visitors, but it can also be an 
instructional location as well. Part of Seeds 
of Hope’s vision is to instill in the culture 
healthy cooking and eating practices. There is 
a covered area outside the actual kitchen with 
tables where groups of men and women can 
learn how to use food they have grown and 
prepare meals in a sustainable and wholesome 
way. To the north of the covered area with 
tables are two outdoor fire pits, where 
community members and students can cook in 
a more traditional manner. 

RGRG

RG RG

1:106.79
kitchen 

kitchen storage

outdoor cooking



Surrounding the kitchen area is an open air farmers market, covered by a reed-
type shade structure, which will protect the produce and people from being 
scorched by the sun in the hotter months. Potentially, individuals may buy 
goods from the farmers market, and then walk over to the kitchen and receive 
instruction on how to prepare the food item, some of which may have come 
from the Seeds of Hope experimental garden and be less familiar to people of 
that community.

THE FARMERS MARKET
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LIFE EXPECTANCYRELIGIOUS STATISTICS



CLASSROOM COMPLEX 
The classroom complex is the educational heart of the campus, where a variety 
of skills are taught, from basic hygiene and sanitation practices to sewing skills 
and computer skills. With five structures in total making up this complex, there 
are two  classrooms dedicated to special instruction, two smaller multipurpose 
classrooms, and a water lab which contains a classroom as well as the office for 
the hygiene and sanitation division of Seeds of Hope. 



LIFE EXPECTANCYRELIGIOUS STATISTICS
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SUSTAINABILITY FACTORS

CONSTRUCTION PROCESSES

MATERIAL CONSIDERATIONS

to teach environmentally friendly farming techniques, 
and in this way the land will be modified but in such 
a way that the land is not exhausted of all nutrients in 
the first few seasons. Vegetation added to the site will 
be native and drought tolerant, so that they require 
little to no irrigation.

On this site, a variety of different construction 
strategies will be employed depending on the 
building type. The buildings of the central complex, 
including the office, bike shop, gathering structure, 
kitchen, and the mission bungalows will all be 
wood pole and thatch construction to appeal to the 
vernacular architecture of Zambia. It is one of the 
most common construction types throughout the 
countryside. The locals will be very familiar with 
building techniques. The cost is also very comparable 
to using masonry. Elephant Grass or Mupani Grass are 
used for the thatching itself, and the pole structure is 
constructed from Gum, Mupani or Mukwa trees, all 
of which are fairly abundant in the region. They are 
high strength and would only need to be treated to 
avoid vulnerability to termites. In the thatched roof 

A large part of being environmentally sensitive in the 
building process is being mindful of the way that a 
structure is constructed, with regards to the impact on 
the site, emissions created from certain mechanical 
devices and especially the origin of materials. Because 
of the relatively small size of the buildings on the 
Seeds of Hope site, it is possible to construct this 
campus with very little carbon footprint. The vast 
majority of the construction will be possible just by 
hand labor. Part of the mission of Seeds of Hope is to 
instruct and equip the community members to be able 
to provide for themselves and their families. Because 
of this, it would be ideal to have many local Zambians 
aid in construction. Using local laborers results in 
less emissions from transportation, as most of these 
individuals will be biking to the site each day. 
The site has been designed in such as way that existing 
native vegetation is untouched, and additionally, 
building footings will be shallow, so as to not disturb 
the current soil conditions. The areas where there may 
be more earthwork are related to rainwater catchment 
(digging gutter trenches), a sustainable practice in and 
of itself, and septic. A large part of the site’s purpose is 

vegetation blocks 
direct sunlight by 
providing shade, 

which helps to cool 
the air and creates 
a buffer, reducing 

the amount of heat 
traveling into the 

building

winter 
sunlight

summer
sunlight

overhang shades 
from the hot northern 
sunlight during the 
summer, while allowing 
direct sunlight in during 
the winter

there are mainly offices 
and storage spaces on 
the north of the building 
with clerestory windows 
allowing light in at the 
center of the complex

corrugated steel 
roof, combined with 
the gutter system, 
directs rainwater to 
catchment tank

southern sunlight 
results in quality 
ambient lighting, 

providing natural light 
to classrooms and 

reducing the need for 
electrical lighting
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MATERIAL CONSIDERATIONS

MECHANICAL SYSTEMS

structures, reinforced masonry walls will be used as 
structural support and to divide spaces. 
The classrooms, large dorms, and industrial buildings 
will all be constructed using reinforced concrete 
masonry units covered with plaster, or in some 
locations just painted, topped with a corrugated steel 
roof. It is only these type of buildings that will be able 
to collect rainwater for recycling and lab purposes, 
because the thatched roofs will absorb a large amount 
of rainwater. The buildings will all sit atop concrete 
slabs, which should not need to be deep, due to the 
compact soil and lack of environmental hazards, such 
as earthquakes.
Overall, materials will be sourced locally, wherever 
possible, in order to stimulate local business, and 
avoid long transportation contributing to air pollution.

There are a variety of systems used on this site, when 
it comes to mechanical, electrical and plumbing. Most 
of the central buildings will have plumbing for toilets 
and sinks, though they will not require hot water, 
and the toilets will all be low flow. The rainwater 
collected from the classrooms roofs will serve as 

gray water that can be used for both irrigation and 
toilet operation. There will be at least two septic 
tanks, one for the mission dorm complex, and one 
for the central complex. The dorms will require hot 
water for showers, and they will have solar water 
heaters mounted to the roofs. In addition to this, 
shower times can be moderated as to spread out 
the water demand. The agriculture student dorm, 
instead of having flushing toilets will make use of the 
“arborloo,” which is described in the hygiene and 
sanitation section. Because of the passive architecture 
design and the temperate climate, mechanical 
heating and cooling systems will not be necessary. 
There will be electricity for lighting in each building, 
though compact fluorescent light bulbs will be used 
where possible, and due to daylighting strategies 
these should seldom be needed. Photovoltaic panels, 
while they can aid in shedding electricity load will 
not be used in this project due to cost. What little 
energy is required will be provided by the municipal 
power grid.



SUSTAINABILITY FACTORS

PASSIVE DESIGN
uncomfortably hot. The southern side of the buildings 
will receive nice ambient light all year round, ideal 
for classroom operations. Employing the saw tooth 
roof design allows for the use of clerestory windows, 
which give ambient light to the inner parts of the 
building that may otherwise be too dark. Operable 
windows and doors enable the prevailing winds 
out of the northwest to move through the building 
during the hotter times of year, naturally cooling the 
building, without need for an air conditioning unit. 
The buildings themselves are not attached, enabling 
wind to pass through the courtyard, which prevents 
the semi-enclosed space from becoming too warm.

Each of these classrooms were designed keeping 
sustainability as a priority. They are all laid out very 
similarly due to the lighting requirements for each 
room’s purpose. In each case, the offices and storage 
rooms are located on the northern side of the buildings 
because these will be less frequently occupied than 
the classrooms that will probably have students for 
the better part of the day. The most heat gain will be 
received by the north side of the building because 
of the rotation of the earth and Zambia’s location in 
the southern hemisphere. During the winter months, 
the sun will be lower in the sky, and direct heat 
gain through the large windows on the north sides 
will be desirable, reducing the need for mechanical 
heating. On the other hand, in the summer months 
the overhang covering the walkway, which skirts the 
classrooms, will protect those same windows from 
receiving heat gain, which would make the building 
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RAINWATER CATCHMENT AND RECYCLING

AVERAGE MONTHLY RAINFALL IN NDOLA

1) Water is collected on properly sealed 
roof surfaces, then moved down and away 
from the building via an appropriately sized 
gutter and downspout system
2) Either a roof washer receives the first 
runoff, to collect the primary unwanted 
particles, or the water is transported directly 
into a layered filter, comprised of a screen, 
sand layer and gravel layer
3) The water then passes into a storage 
cistern which is sized to accomodate 
enough water based on the average monthly 
rainfall, and demands of the site
4) The water lab will serve as the location 
where water can be tested at different 
phases, and educate students on the 
importance of having clean water to use

January 11.4

February 9.9

March 7.2

April 1.5

May 0.2

June 0.0

July 0.0

August 0.0

September 0.0

October 0.7

November 5.1

December 9.8

Downspouts which empty into trench piping that delivers the 
collected rainwater into the buried catchment tanks

The gutter system, shown with direction of flow towards 
respective downspouts

DN

DN

DN

DN

DN DN

DNDN

Rainwater 
Catchment

Rainwater 
Catchment

To water lab
 for processing



COMPUTER CLASSROOM & 
MULTIPURPOSE CLASSROOM

multi-use space  (87 sf )

sewing classroom storage (141 sf )

sewing classroom (656 sf )

There are two speciality classrooms in the education 
complex, one for computer classes, and one for sewing 
instruction. These were allocated their own designated 
spaces because of the equipment and supplies that are 
required. The instructional spaces in both are located 
to the south of the buildings, where they will receive 
pleasant ambient light year round. The north sides of the 
buildings contain offices and storage spaces which will 
be occupied less frequently.

The two smaller classrooms (one not 
pictured) are designated for multipurpose 
use, whether that be hygiene instruction 
or reading classes. These are more simple 
structures, with just one large gathering 
space which can be flexible depending on 
the specific use at the time. Each comes 
complete with built in counters with a 
sink, and lockable storage where supplies 
can be kept.

1:160computer class private o�ce 1 (151 sf )

computer class private o�ce 2 (113 sf )

computer class storage (99 sf )

computer classroom (577 sf )

small multi purpose classroom  (532 sf )
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THE WATER LAB

The water lab is undoubtedly an integral part 
of this site, as it not only houses a lab where 
water is tested, but contains the office space 
for the hygiene and AIDS department of Seeds 
of Hope. A large portion of their mission at 
Seeds of Hope is based upon instructing the 
community on how to safely harvest water, 
cook in a sanitary fashion and maintain 
personal hygiene. This building is essentially 
divided into two parts; one part occupied by 
students, lab technicians and teachers, and 
the other occupied by hygiene administrators. 
There is ample private office space, storage 
space, and of course wet lab facilities, which 
overlook the rainwater catchment tank. Water 
that is collected in the catchment system will 
also be tested in the lab.

F

1:130.73

water lab o�ce  (70 sf )

water lab o�ce 2 (70 sf )

water lab  (433 sf )

water lab storage (66 sf )

restrooms (30 sf ea)

hygeine/AIDs education o�ce (572 sf )

private o�ce (55 sf )

AIDs counseling o�ce (90 sf )



The buildings in the industrial complex were 
arranged as they were due to the fact that we 
wanted to keep them separate from the pedestrian 
traffic of the central part of the site. The biosand 
filter factory, welding and carpentry shop and auto 
mechanic shop all require deliveries from larger 
trucks, so we created an adjacent service road 
which can give vehicular access to the structures 
without interfering with anything else. These 
buildings all have corrugated metal roofs, and are 
fairly open in the interior allowing space for the 
activities within.

INDUSTRIAL COMPLEX 
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THE WORK SHOP

THE AUTO SHOP
The auto-mechanic shop is a relatively simple 
structure, with functionality serving as the main 
concern. The ceilings are high, allowing for 
plenty of room when lifting the vehicles that are 
being serviced. The three garage doors on the 
east side of the building allow for vehicles to be 
driven into the workshop, which is lined with 
counters and storage cabinets to hold tools. In 
the north part of the building there is a break 
room and office space, which can be used by 
any of the workers in the industrial complex. 

The auto-mechanic shop is a relatively simple 
structure, with functionality serving as the main 
concern. The ceilings are high, allowing for 
plenty of room when lifting the vehicles that are 
being serviced. The three garage doors on the 
east side of the building allow for vehicles to be 
driven into the workshop, which is lined with 
counters and storage cabinets to hold tools. In 
the north part of the building there is a break 
room and office space, which can be used by 
any of the workers in the industrial complex. 

welding

admin/ break room

carpentry

auto work shop

storage

welding

admin/ break room

carpentry

auto work shop

storage
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These student dormitories are situated at 
two different locations on the Seeds of Hope 
campus. One dormitory is to the north of the 
site, intended for agriculture students, who will 
be staying on the campus for approximately six 
months while they tend their plot of land. The 
student farming plots are located adjacent to the 
north dormitory, for easy access throughout the 
day. The student dorm on the south of the site is 
intended for students attending classes that may 
last from 1 week to a few months, depending 
on the type of training they are receiving. This 
dorm is located closer to the classroom complex 
and central area because most of the activities of 
these students will take place there.

STUDENT DORMITORY



1:210.41

covered patio surrounded by low wall

bathrooms (35 sf ea)

storage

community living and dining (1395 sf)

dormitory rooms (+/- 200 sf ea)
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This dorm was designed with the intent of fostering 
community between the students at Seeds of Hope, 
but also giving them a private space to relax and 
recuperate without interference of others. Each 
bedroom has at least two windows, to allow light 
into the space and create a pleasant atmosphere. The 
north side of the building, which will receive the hot 
sunlight does not have any bedrooms, but instead a 
hallway which will serve as a heat buffer. The large 
central space is designed for community gathering, 
cooking, and socializing. This lofty space has tall 
windows to the south side, enabling ambient light 
to fill the space at all times of year. The north side of 
the building is flanked with operable windows, as is 
the south side, promoting cross ventilation to cool 
the space in the hotter months.

1:210.41

covered patio surrounded by low wall

bathrooms (35 sf ea)

storage

community living and dining (1395 sf)

dormitory rooms (+/- 200 sf ea)



MISSION DORMITORY 
COMPLEX
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This dormitory was designed with the functional intent of 
housing mission groups that come to work at or visit the Seeds of 
Hope campus, whether it be for one week or one month. There 
is a boys wing and a girls wing, complete with a bunk room and 
bathroom for each side. The two wings are joined by a gathering 
space that includes a large kitchen and living room, for meetings, 
or just hanging out. Additionally there is a multipurpose storage 
and utility room in the center of the building, which also has 
sinks for doing laundry. This structure has a corrugated steel roof, 
so it can be used for rainwater catchment unlike the thatched 
buildings of the central complex.

1:152.02

dorm community space (745 sf)

dorm utility/storage (163 sf)

boys bathroom (280 sf)

girls bathroom (280 sf)

girls dorm (359 sf)

boys dorm (359 sf)

THE MISSION DORMITORY

1:152.02

dorm community space (745 sf)

dorm utility/storage (163 sf)

boys bathroom (280 sf)

girls bathroom (280 sf)

girls dorm (359 sf)

boys dorm (359 sf)
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